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‘Standard’ imaging workflow using DICOM

Hospital Information
System (HIS)

Radiology Information
System (RIS)
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Image workflow in GNU Health
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Requesting a new Image

Command

» X Col

Dx Imaging - New

Date:| [ 05.11.2019 19:57:42 - Urgent: [

» =ca Pan‘um:| [ Dilinger, ®john Doe < | Doctor:| Reif, jorn -

Name Code Type

chest scan chest1234 X-ray

D

» Gdoe
» luiRel
» dica
» 2 Admil
» mus)
» BMo
» M se
» ml E
» Lo
» Mo
- mus b

=

=5

e R—T—

e

g- [ ivu Health - Docs - GN Hospital [... [l test: bash — Konsole P @O B ~ 1959 =
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Draft Image Request completed

Health Professionals &) People L) | Patients &) = DxImaging Requests £

~ DxImaging Requests

S00 4&LO ¢ Bl mi= @

¥ suchen

Draft ‘Requested |Done |AII |

Request Patient Date Test

05.11.2019 chest scan

Dillinger, ©John Doe

171
AN w00
Doctor ]

Reif, Jorn
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Entering the Test Result manually

~ DxImaging - Results 111

S00 280 20 e s

Patient. [g Dilinger, ©John Doe Number: TESTO0O1

|
<

Dn‘te:l 05.11.2019 H 20:00:24 ] - Testl (@ chestscan

NN

Requested Date: [ 05.11.2019 19:57:42 - Ductor:l [& Reif, Jorn

Request | [g 1

Images Comment

Images S0Q0uMO Z @ @0 9

Name summary Last User Last Modificatic Last Modificatic Type Data | Link

Screenshot_20 this is a x-ray
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Integrating GNU Health with Orthanc




The Challenge: worldwide explosion of med. images

CT + MRI + PET-CT
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DICOM is a standard, but....

* The DICOM standard is very complex, both for users and developers

* Not every PACS comes with teleradiology (remote expertise)
= need to combine vendors

* Many specialized vendors, with costly, proprietary and monolithic ecosystem
= high risk of lock-in, few agility

* Interoperability is checked in “Connectathons” where vendors meet
(N2 complexity) = no reference implementation

* Few IT expertise in hospitals about imaging
= need to share knowledge

Heterogeneous modalities = very problematic in emerging economies!
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Automation of Imaging Workflow

Partner
(VPN, SFTP, CD)

Specialized server

(DICOM)
University Hospital of Liege: H
300 modalities i
tf CIin(igla:!I_:'c)udy

s by Sebastien Jodogne GNU Health and Orthanc
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Orthanc is a microservice for medical imaging

External applications

REST API l
DICOM

Modalities b ORT‘i-l-lANC = | ua scripts

43in SDX

Database engines
(default: SQLite)

21 Embedded Web applications
| (servlets)
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New module: health_orthanc

ﬁ Kudos to Chris Zimmerman!

Our specialist for interfaces
- HL7/FHIR
- Orthanc
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How to use health_orthanc?

health _orthanc comes with GNU Health-Sources

On openSUSE, it is a separate pé =« e

Anzeigen ~ | Suchen

* as this is probably not needed 0 = -

Suchen in

() Name

| Schliisselwirter

(W) zZusammenfassung

How to install? =i

[) RPM "Bietet An”
) RPM "Benbtigt”

zypper install gnuhealth-orthanc oo

Suchmodus:

Enthalt

("] GroR-/Kleinschreibung

Abhangigkeiten  Opti Extras  Hilfe

Suchen | ~ | Paket Zusammenfas: Installiert (Verfigbar)
gnuhealth AHealth and ... 3.6RC3-Ip151.29.1 (3.6.0-Ip151.3...
gnuhealth-client The client of ... 3.6RC3-Ip151.28.1 (3.6.0-p151.3...
python3-PyWebDAV3-GNUHealth WebDAV libra... 0.10.2-p151.2.2

gnuhealth-orthanc Integration ... (3.6.0-lp151.38.1)
[J gnuhealth-thalamus The GNU Hea... (0.9.9-lp151.2.3.1)

Beschreibung | Technische Daten = Abhangigkeiten = Versionen | Dateiliste | An < 1>
gnuhealth-orthanc - Integration module for Orthanc

This package provides the interface to Orthanc

Abbrechen | | Ubernehmen | | o -
A04.0




Activate the module

¥ Modules 39/

S00 2L0 0% %e wm= @

¥ suchen ﬂ “ 0

Narme Version State Mark for Up) Mark for Act Cancel Activ Cancel L

health_icu 3.6RC2 MNot Activated Mark for A...

health_imaging 3.6RC2 Activated Mark for U...

health_inpatient 3.6RC2 MNot Activated Mark for A...

health_inpatient_calendar 3.6RC2 MNot Activated Mark for A...

health_insurance 3.6RC2 MNot Activated Mark for A...

health_iss 3.6RC2 MNot Activated Mark for A...

health_lab 3.6RC2 MNot Activated Mark for A...

health_lifestyle 3.6RC2 MNot Activated Mark for A...

health_mdgé 3.6RC2 MNot Activated Mark for A...

health_ntd 3.6RC2 MNot Activated Mark for A...

health_ntd_chagas 3.6RC2 MNot Activated Mark for A...

health_ntd_dengue 3.6RC2 MNot Activated Mark for A...

health_nursing 3.6RC2 MNot Activated Mark for A...

health_ophthalmology 3.6RC2 Not Activated Mark for A...

health_orthanc » To be activate

health_pediatrics 3.6RC2 MNot Activated Mark for A...

health_pediatrics_growth_charts 3.6RC2 MNot Activated Mark for A...

health_pediatrics_growth_charts_who 3.6RC2 MNot Activated Mark for A...

| health_profile 3.6RC2 MNot Activated Mark for A...

health_grcodes 3.6RC2 MNot Activated Mark for A...

health_reporting 3.6RC2 Not Activated Mark for A...

health_services 3.6RC2 MNot Activated Mark for A...
S health_services_lab 3.6RC2 MNot Activated Mark for A...

health_socioeconomics 3.6RC2 Activated Mark for U...
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A new entry in the menu appears

- @Imaging
l;’izir[:mIr‘r'n'jgir'lg - Mew
B Dx Imaging Requests
= Dx Imaging - Results
» QDemngraphiCS
™ Reporting
¥ @ Configuration
3 j Conditions
- @Dxlmaging
EDx Imaging Test Types

EDx Imaging Tests

» iﬁfPrucedures
« A

- @Imaging
- [H}Drthanc
. Patients
@Studies
%Dxlmaging - Mew
B Dx Imaging Requests
= Dx Imaging - Results
> QDemngraphics
™ Reporting
¥ @ Configuration
3 ! Conditions
[ @Dxlmaging
- [H}Orthanc
l:iauﬂ-.dd Orthanc Server
= Servers

» EPmcedures

¥ ¥ ¥ 3

health_inpatient_calendar

health_insurance

-+ health_iss

- health_lab

- health_lifestyle
- health_mdgé

- health_ntd

health_ntd_chagas
health_ntd_dengue
health_nursing
health_ophthalmology
health_orthanc

health_pediatrics

- health_pediatrics_growth_charts
- health_pediatrics_growth_charts_who

health_profile
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Adding an Orthanc-Server

¥ Servers 141

SO0 2450 ¢ Bl @mri= @

Serverinformation

General User
Label:| Orthanc_Demo | URL: | http:/fdermo.orthanc-server.com | Userm:rme:| none ‘Fn‘ssword:[
Sync Time: [0 05.11.2019 20:19:24 ~ Since lastsync 0.21 Sekunde
Last Index: 2.426 Validated:
URL: &
s Sync
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Synchronization

» [ Artikel ~ Patients

» Y5 Wahrungen

€y $S00|Z2L0¢w%d s

» &Books of Life

=

‘ Suchen
@ Patients -
(<) Appointments 4 Local patient Orthanc patient
B Prescriptions - KMNIX
W Health Professionals w COMUNIX
#h Institutions ¢ PHENIX
» [1maging INCISIX
~ Horthanc Dillinger, ®John Doe BRAINIX
M r ASSURANCETOURIX
Estudies w VIX
%Dxlmaging - New w
E Dx Imaging Reguests ™
B Dx Imaging - Results w

5/7
& O ©
Orthanc PatientID URL

0zp00SjY2XG (€]
fYETS.0 @
Vafk,T.6 (&)
SOthNwu (*]
@
@

vAD7q3

Assign GNU Health Patient to Orthanc Patient (if not requested with PUID)
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Patient View

~ Patients 5/7
SO0 2850 ¢ e wii= @
General = Studies

Patient: [g Dillinger, @John Doe <4 PatientName: BRAINIX
Birthdate: [= 01.03.1949 PatientID: SYpOE
PatientUUID: 16738bc3-ed47ed42a-43ced44c-a3414a45-cb069bd0 URL: &2

Server: [g Orthanc_Demo

Click URL Icon to view result
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Images are held on Orthanc-Server

Orthanc Explorer - Mozilla Firefox

Orthanc Explorer x |+

—) c' ﬁ‘ :-} & https://demo.orthanc-server.com/app/explorer. html#patient?uuid=16738bc3-e47ed42a-43ce044c-a3414a345-cb069bd0 e ) ﬁ i||\ E] @

> Lookup # Plugins Orthanc Demo » Patient # Upload Q Query/Retrieve & Jobs

Filter items...

Friday, December 1, 2006

IRM cérébrale, neuro-crane

AccessionNumber: 0

InstitutionName: 7TGEFF0GbzqCNo43Yd0,lbu,zQS5X

ReferringPhysicianName: dAEWNTxZJO0E 7 o
RequestedProcedureDescription: IRM cérébrale, neuro-crane

o Send to DICOMweb server StudyDate: Friday, December 1, 2006

StudylD: 218211405

StudylnstanceUID: 2.16.840.1.113669.632.20.1211.10000357775

Patient

BRAINIX

hDate: Tuesday, March 1, 1949

Unprotected
(] Transfers accelerator
ek e © | * Transparent indexing: Patient — Study — Series — Instance
send to remote modality (]

* Preview 2D Images
Atonymis ©/* Send to other modalities in 1 click y
* Inspect medical data, ZIP, anonymize,...

Download ZIP (%)
Download DICOMDIR ©

Health and Orthanc
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Studies to a patient

» Uil Artikel _ v  Studies ik
» &5 Wahrungen - i —
v B Health (:) o 0 ﬁ c— g & lﬁl % 4 [ﬁ Vi ’:m 9

» & Books of Life

_ Patient: | [jgg PHENIX Description: CT2 TETE, FACE, SINUS
@ Patients -
(4 Appointments w* Date: [ 27.09.2005 Institution: HUG
E* PrEscpans ' Referring Physician: CHIR-PEDACHIR-PE 1D 1361
W Health Professionals -
ﬁlnstitutions +* UUID: 49974143-ec23ch52-6b2a1c46-14d5daal-0822ce1a I URL: &
et @Imaging Server: [g Orthanc_Demo Test: Q
- E@Or‘thanc
. Patients -
& studies r
iés&D:'(Imaging - New b ¢
= Dx Imaging Requests h
= Dx Imaging - Results b i
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Studies to a patient - details

¥ DxImaging - Results

S0 2D 20 Bl e

171

Patient. [ Dilinger, ©John Doe Number: TESTOO1
Dn‘be:| 05.11.2019 H 20:00:24 ‘ - Test| [ chestscan
Requested Date: [0 05.11.2019 19:57:42 d DOEDDr:| [ Reif, Jorn

|| Eu

Request [g 1

Studies | Images | Comment |

Studies

Patient Description Date Institution Referring Physician

PHEMIX CT2 TETE, FACE, SINUS 27.09.2005 CHIR-PEDACHIR-PE

S 0ume© @ T

Requesting Physician URL

KOHLERARomain
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View all images to a patient

Orthanc Demo » Patient » Stu. X | +

)2 € o

Patient

BRAINIX

D:2.16.840.1.113669.632.20.1211.1000

T13DIFFEIC

Unknown

[¢] Send to DICOMweb server
(o] Transfers accelerator
[a] Orthanc Web Viewer
Interact

Filte

Instance: 1
S0PinstanceU|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483570701
TemporalPositionidentifier: 1

Instance: 2
SOPInstanceUID: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483564700
TemporalPositionldentifier: 1

Instance: 3

SOPInstanceU|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483557699
TemporalPositionidentifier: 1

Instance: 4
S0PinstanceU|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483550698
TemporalPositionldentifier: 1

Instance: 5

SOPInstancel|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483543697
TemporalPositionidentifier: 1

Instance: 6

SOPInstanceU|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483535696
TemporalPositionldentifier: 1

Instance: 7
SOPinstanceU|D: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483529695
TemporalPositionldentifier: 1

Instance: 8

SOPInstanceUID: 1.3.46.670589.11.0.0.11.4.2.0.8743.5.5396.2006120114483521694
TemporalPositionidentifier: 1
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View all images to a patient

X | Orthanc Web Viewer

5YpOE

BRAINIX

IRM cérébrale, neuro-crane
T1/3DIFFEIC

NU Health and Orthanc
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Conclusion

* Othanc is a perfect complement to GNU Health
* Image workflow improves use in GNU Health

* All build on open technologies / free software
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Thank you!

Questions?
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