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Neuroimaging workflows are often fragmented across multiple infrastructures, software tools, and skill sets, leading to inefficient and labour-intensive
processes. Aesclepian Vision is a proof-of-concept platform designed to unify these components into a single, streamlined system. Written in streamlit and
python integrated with a Linux (Debian) operating system and hosted on our radiology network, Aesclepian Vision integrates DICOM archiving from PACS and
research scanners, automated BIDS standardization, and a user-friendly interface that seeks to enable on-site radiologists to run neuroimaging and Al-driven
workflows through simple click-and-submit interactions. By consolidating established pipelines and custom segmentation tools for our compute restraints,
Aesclepian Vision lays the groundwork for scalable, future-ready neuroimaging analysis.

Motivation p L .
The Problems with Traditional Neuroimaging Workflows e [ Send to J- Collate Data - BIDS
PACS + Anonymize Standardization
[ MRI 1 _ +Export | =
Neuroimaging Al workflows are Acquisition l
frequently fragmented across
multiple software environments. /Scripting and\ e Configu - DY
Manual preprocessing and { Output Data J - Code - Computing
environment configuration create . :
significant technical overhead. ~ Execution ~ KEnwronment/
Dependency management and Example Neuroimaging Workflow

package incompatibilities reduce
reproducibility and scalability

Imaging data often lack

standardized organization for What We Require - Bringing Al Directly to the Radiologist

downstream Al analysis.

Translation of Al pipelines into Bridgingthe Gapto Bring Reducing the Dependency A Design Which Scales with
practical research and clinical et e i Dotetile e eI BN Tachnical Exportiss Compute
environments remains to Radiologists
challenging.

Proposed Solution — Aesclepian Vision
[ Scanner }

4 N

AESCLEPIAN DICOM
DICOM ARCHIVIN BIDS STANDARDIZATION
VISION =0 - 2 ARCHIVE

BIDS

ARCHIVE
[ /

-

[ PACS J

MODULE
SELECTION

Output to specific
User Workspace for
PSEUDOLABELSEG [  Downstream

Integration with ITK
SNAP

PREPROCESS RADIOMICS INFANT FREESURFER PEDBTSEG

Bias Field Correction .. Automated Cortical
Radiomic Feature

: : : Automated Pseudolabel
Co-registration Reconstruction

Low Res Segmentation segmentation generation
In native space

. : Extraction on Tumor : .
Atlas Registration Brain Extraction

Skill-Stripping Al Anatomical Segmentation

Results and Example Outputs
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Conclusion and Future Work

Aesclepian Vision demonstrates a unified neuroimaging platform integrating DICOM ingestion, BIDS standardization, preprocessing, radiomics and proof-of-concept Al workflows within a scalable
“click-and-submit” infrastructure designed for resource-constrained research environments. Though currently operating with low-resolution Al models due to compute restraints, future
development will focus on deployment on higher-capacity GPU infrastructure, integration of validated high-performance public Al models on clinical data, expanded pseudo-labelling workflows
and rigorous validation on private on-site datasets

References

[1] Zollei, L., Iglesias, J.E., Ou, Y., Grant, P.E. and Fischl, B., 2020. Infant FreeSurfer: An automated segmentation and surface extraction pipeline for T1-weighted neuroimaging data of infants 0-2 years. Neuroimage, 218, p.116946.
[2] Kazerooni, A.F., Khalili, N., Liu, X., Gandhi, D., Jiang, Z., Anwar, S.M., Albrecht, J., Adewole, M., Anazodo, U., Anderson, H. and Baid, U., 2024. The brain tumor segmentation in pediatrics (BralS-PEDs) challenge: focus on pediatrics (CBTN-CONNECT-DIPGR-ASNR-MICCAI BraTS-PEDs). arXiv preprint arXiv:2404.15009.

[3] van Griethuysen, J. J. M., Fedorov, A., Parmar, C., Hosny, A., Aucoin, N., Narayan, V., Beets-Tan, R. G. H., Fillon-Robin, J. C., Pieper, S., Aerts, H. J. W. L. (2017). Computational Radiomics System to Decode the Radiographic Phenotype. Cancer Research, 77(21), e104-e107. " https://doi.org/10.1158/0008-5472.CAN-17-0339 <https://doi.org/10.1158/0008-
5472.CAN-17-0339>" _
[4] Kofler, F., Rosier, M., Astaraki, M., Moller, H., Mekki, I. I., Buchner, J. A., Schmick, A., Pfiffer, A., Oswald, E., Zimmer, L., Rosa, E. de la, Pati, S., Canisius, J., Piffer, A., Baid, U., Valizadeh, M., Linardos, A., Peeken, J. C., Shit, S., ... Menze, B. (2025). BrainLesion Suite: A Flexible and User-Friendly Framework for Modular Brain Lesion Image Analysis



	Slide 1

