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Digital Imaging and Communications in Medicine

L “One OPEN standard to rule them all...”
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DICOM is everywhere!
Every vendor uses it!
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Digital Imaging and Communications in Medicine
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2011: “We want to make use of
our medical images by ourselves”
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ORT{HANC

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



MONOLITHIC MICROSERVICES

+ &DICOM

MICROSERVICE

Digital Imaging and Communications in Medicine

PL

Free Software

Free as in Freedom

“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
L as a University to share knowledge and to foster innovation”
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RT{H)ANC

Lightweight DICOM server for medical Inter-site exchanges
imaging (PACS) used in clinical, (e.g., for artificial intelligence Teleradiology portals
industrial, and research setups or multi-site studies)



ORT{H}ANC
MyOrthanc ®

44 Legacy UI

Patient B... Patient Name Patient ID Description Study Date Modalit... Accession Num... #s...
Stu =

19440409  SEAN"SANDERSON ID-SEA-SAN-000...  Study # 00000677 20061015  CRCT,... 3
19521007  PIPPA*SKINNER ID-PIP-SKI-0000...  Study # 00000201 20120418 DX 1
19860411 DIANE"WRIGHT ID-DIA-WRI-000.. Study # 00001358 20200518  CR,DX 6
19401012 VIRGINIA*MORGAN ID-VIR-MOR-000... Study # 00001083 20101006  CR,DX 2
19660715  ALEXANDRAMDAVIDSON  ID-ALE-DAV-000... Study # 00000475 20040121 CRCT,... 5
19750523 BERNADETTE"WALLA... ID-BER-WAL-00... Study # 00000150 20131026  CR,DX 2

Study Date: 20131026 [7)  Patient ID: ID-BER-WAL-00000039 (] N

Study Time: Patient Name: BERNADETTEAWALLACE (%) © At m

Study Description: Study # 00000150 (°)  Patient Birth Date: 19750523 (7)

Accession Number: Patient Sex: F

Study ID:

Study Insta... 1.2.826.0.1.3680043.8 498.12457423023890995... (7]

RequestingPhysi...

ReferringPhysici...

InstitutionName:

Series Number  Series Description Modality # instances
Series # 00 CR 1
Series # 01 DX i

19521206  LAUREN*FRASER ID-LAU-FRA-000... Study # 00001572 20071104  CR,DX 6
20030828  FRANK"ROSS ID-FRA-ROS-00.. Study # 00001719 20001207 CR 1

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 AP



Integrated Web viewers for teleradiology
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Installers / packages for end users

Setup - Orthanc for Windows 64

x

Welcome to the Orthanc for Windows

64 Setup Wizard
This will install Orthanc for Windows 64 version 24.2.0 on
YOUr COMPULET.

It is recommended that you close all other applications before

COontinuing.
Click Next to continue, or Cancel to exit Setup.

. openSUSE.

For developers / sysadmins

$ docker run --rm -t -i -p 8042:8042 \
-p 4242:4242 jodoghe/orthanc-plugins:1.12.3

l&#dockar

kubernetes



Advanced features





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
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Python interpreter

User Python script




ORT{H}ANC
Python plugin for Orthanc

Python interpreter

User Python script

# This Python plugin implements a basic AI gateway

import orthanc

def OnChange(changeType, level, resource):
if changeType == orthanc.ChangeType.NEW_INSTANCE:
# A new DICOM file was received by Orthanc!

# Anonymize the instance
anonymized = orthanc.RestApiPost(
'/instances/%s/anonymize' % resource, '{}')

# Send the instance to the vendor
orthanc.RestApiPost(

‘/peers/vendor/store-straight’, anonymized)

orthanc.RegisterOnChangeCallback(OnChange)
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DATA SCIENCE INSTITUTE"

Al CENTRAL

Date
Y Cleared

2022-03-21
2022-03-14
2022-03-14
2022-03-10
2022-03-07
2022-03-01
2022-02-24
2022-02-18
2022-02-18
2022-02-03
2022-01-28
2022-01-19
2022-01-19
2022-01-14
2022-01-14
2022-01-12
2021-12-29
2021-1222

2021-12-22

Product

BriefCase- CTA

BriefCase- Ptx

Arterys MICA

ClearRead Xray Pneu...

Company

Aidoc Medical, Ltd.

Aidoc Medical, Ltd.

Arterys Inc.

Riverain Technologies

Syngo.CT

BoneView

Annalise Enterprise CX...

Viz Aneurysm, Viz ANX

Deep Learning Image R...

Contour ProtégéAl

syngo.CT Brain Hemorr....

Follicle Clarity Software

Caption Interpretation ..

Quantib ND

Eclipse Il with Smart No..

UNID Spine Analyzer

Liversmart

Claritas iPET

BoneMRI

Siemens

Gleamer

Annalise-Al Pty Ltd

Viz. ai, inc.

GE Medical Systems

Mim Software

Siemens Healthineers

Cycle Clarity

Caption Health

Quantib BY

Carestream

MediCREA (Medtronic)

Resonance Health Analysis ...

Claritas HealthTech Pte. Ltd.

MRiguidance BY

Type

cADt

€ADE

Image Processing...
cADt

Image Processing...
caDe/x

€ADE

cADt

Image Processing...
Image Processing...
caDt

Image Processing...
Image Processing...
Image Processing...
Image Processing..
Image Processing...
Image Processing...
Image Processing...

Image Processing...

Finding

Aneurysm

Pneumothorax

Cardiac measurements

Pneumothorax

Cardiac measurements.

Fracture

Pneumothorax

Aneurysm

Image Quality improvement:

Radiation treatment plann.

Intracranial hemorrhage

Ovarian follicles

Cardiac flow

Brain anatomy

Image Quality improvement:

surgical Planning

Liver iron deposition  Fatty...

PET image denoising

Brain anatomy

BodyArea

Brain

Chest

Heart

Chest

All

Upper Ex...

Chest

Brain

All

All

Brain

Ovaries.

Heart

Brain

All

spine

Liver

Brain

Brain

Subspeciality

Neuroradiology

Chest Imaging

Cardiac Imaging

Chest Imaging

All

MusculoskeletalI...

Chest Imaging

Neuroradiology

All

All

Neuroradiclogy

Women's Imaging

Cardiacimaging

Neuroradiclogy

All

Musculoskeletal 1.

Abdominal Imaging

Neuroradiology

Neuroradiclogy

Modality Age
cTA Unspecifiec
XRAY Unspecifiec
MR Unspecifie
XRAY Adult only
MR Unspecifie
XRAY Adultonly
XRAY Adult only
Unspecifie
Adultand ¢
CTMR Adult only
o Unspecifie
us Unspecifiet
us Adult only
MR Unspecifiet
XRAY Adultand ¢
UNSP Adultand ¢
MR Unspecifie
PETCTMR Unspecifiec
o Adult only
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Date
Y Cleared

2022-03-21
2022-03-14
2022-03-14
2022-03-10
2022-03-07
2022-03-01
2022-02-24
2022-02-18
2022-02-18
2022-02-03
2022-01-28
2022-01-19
2022-01-19
2022-01-14
2022-01-14
2022-01-12
2021-12-29
2021-1222

2021-12-22

Product Company

BriefCase- CTA. Aidoc Medical, Ltd.
BriefCase- Ptx Aidoc Medical, Ltd.
Arterys MICA Arterys Inc.
ClearRead Xray Pneum... Riverain Technologies
Syngo.CT Siemens

BoneView Gleamer

Annalise Enterprise CX...

Viz Aneurysm, Viz ANX

Deep Learning Image R...

Contour ProtégéAl

syngo.CT Brain Hemorr....

Follicle Clarity Software

Caption Interpretation ..

Quantib ND

Eclipse Il with Smart No..

UNID Spine Analyzer

Liversmart

Claritas iPET

BoneMRI

Annalise-Al Pty Ltd

Viz. ai, inc.

GE Medical Systems

Mim Software

Siemens Healthineers

Cycle Clarity

Caption Health

Quantib BY

Carestream

MediCREA (Medtronic)

Resonance Health Analysis ...

Claritas HealthTech Pte. Ltd.

MRiguidance BY

Type

cADt

€ADE

Image Processing...
cADt

Image Processing...
caDe/x

€ADE

cADt

Image Processing...
Image Processing...
caDt

Image Processing...
Image Processing...
Image Processing...
Image Processing..
Image Processing...
Image Processing...
Image Processing...

Image Processing...

Finding

Aneurysm

Pneumothorax

Cardiac measurements

Pneumothorax

Cardiac measurements.

Fracture

Pneumothorax

Aneurysm

Image Quality improvement:

Radiation treatment plann.

Intracranial hemorrhage

Ovarian follicles

Cardiac flow

Brain anatomy

Image Quality improvement:

surgical Planning

Liver iron deposition  Fatty...

PET image denoising

Brain anatomy

BodyArea

Brain

Chest

Heart

Chest

All

Upper Ex...

Chest

Brain

All

All

Brain

Ovaries.

Heart

Brain

All

spine

Liver

Brain

Brain

Subspeciality

Neuroradiology

Chest Imaging

Cardiac Imaging

Chest Imaging

All

MusculoskeletalI...

Chest Imaging

Neuroradiology

All

All

Neuroradiclogy

Women's Imaging

Cardiacimaging

Neuroradiclogy

All

Musculoskeletal 1.

Abdominal Imaging

Neuroradiology

Neuroradiclogy

Modality Age
cTA Unspecifiec
XRAY Unspecifiec
MR Unspecifie
XRAY Adult only
MR Unspecifie
XRAY Adultonly
XRAY Adult only
Unspecifie
Adultand ¢
CTMR Adult only
o Unspecifie
us Unspecifiet
us Adult only
MR Unspecifiet
XRAY Adultand ¢
UNSP Adultand ¢
MR Unspecifie
PETCTMR Unspecifiec
o Adult only
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Urgent need to democratize such a technical knowledge!
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Bringing deep learning to end users

# | ORTHJANC

WEBASSEMBLY

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

O YT 1) v " ] [ -h1a92t 1-371 1 - v » 0O

@ Cool to Warm

CT Bane

CT Candiac? CT Cardiac3

CT Coronary CT Cropped



Viewer for radiotherapy and nuclear medicine

(@) 08 = uclouvain.be 150% 7 @ o+ ® 9 =
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ROI Threshold Configuration




Conclusions



FREE SOFTWARE

FOUNDATI ON

2015
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ORT{H}ANC

“Freely share knowledge about medical imaging”

...including about artificial intelligence!

i @ UCLouvain
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