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Interoperability in medical imaging

“One OPEN standard to rule them all...”



DICOM is everywhere!
Every vendor uses it!

Also “small imaging” and out of hospitals!



Acquisition data
(kind of XML)

One slice of image
(kind of PNG)

Early example of Web service:
« store / query / retrieve »

File format Network protocol

Large variations in the volume of one medical 
image: radiography – 10MB, mammography – 

100MB, CT-scan – 500MB, histology – 10GB



Orthanc



2011: “We want to make use of
our medical images by ourselves”

2012: The first free and open-source DICOM server
with a REST API that just starts out-of-the-box



Basic ideas behind Orthanc

“Let’s create a microservice (SOA) for medical imaging
that leverages the worldwide DICOM open standard”

+

“Let’s release it as free software (GPL), as it is our responsibility
as a University to share knowledge and to foster innovation”

+



Lightweight DICOM server for medical 
imaging (PACS) used in clinical, 
industrial, and research setups

Teleradiology portals
Inter-site exchanges

(e.g., for artificial intelligence 
or multi-site studies)



Key features of Orthanc

• Reference, free and open-source implementation of a DICOM server
• Lightweight: Focused on simplicity, portability and small footprint (C++)
• Built-in support of Web technologies (Web interface, REST API)
• Highly versatile, extensible and scriptable (plugins)
• Industrial grade (QA), large-scale project (over 400,000 LOCs)

Lightweight

Rest API



Integrated Web viewers for teleradiology



Hospital PACS in emerging economies (e.g., Malaysia)



Installing Orthanc

Installers / packages for end users For developers / sysadmins



Advanced features



Support for digital pathology

https://wsi.orthanc-server.com/orthanc/wsi/app/viewer.html?series=997f8a3c-827e01be-f1f2527f-232ace4f-d3021d8d
https://wsi.orthanc-server.com/orthanc/wsi/app/viewer.html?series=645ce678-fc6c0544-2ce7fcc0-0c3f2ba6-2e4b63b5


Automating workflows with Orthanc

Python interpreter

Python plugin for Orthanc

User Python script



Automating workflows with Orthanc

Python interpreter

Python plugin for Orthanc

User Python script



Physicians are excited about artificial intelligence!



Physicians are excited about artificial intelligence!







Urgent need to democratize such a technical knowledge!



Bringing deep learning to end users

The entire computations are done client-side by the Web browser
DICOM never leaves the PACS/viewer environment → Security by design

No cloud/on-promise infrastructure required → Web browser is enough

https://www.youtube.com/embed/7laCsvxaSc4
https://www.youtube.com/watch?v=7laCsvxaSc4


Cultural heritage: Volume rendering of micro-CT



Viewer for radiotherapy and nuclear medicine



Conclusions



Recognized project with worldwide community

2018 2022 2023

2015
2023



Our mission statement

“Freely share knowledge about medical imaging”

...including about artificial intelligence!
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