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Standards evolve..

« X-PACS, X-Referral
— |[HE XDS, HL7 CDA, DICOM

* New developments
— HL7 for mobile apps (HL7 FHIR)
— XDS for mobile apps (IHE MHD)
— DICOM for mobile apps (RESTful DICOM)
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What is REST?

- REpresentational State Transfer

« REST{ul services follow certain principles

— Addressable Resources (URI); Each resource
has a unique id

* hitp://myserver.org/patient/123
* http://mypacs.net/study/1/series/5/image/9

— Uniform, Constrained Interface (HTTP)
« GET, PUT, DELETE (crud)

— Stateless
— Hypermedia
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What is a FHIR ‘Resource’ ?

« Small, discrete concepts that can be
maintained independently

— Akin to HL7v2 segments, HL7v3 CMETs,
DICOM IEs.

« Resources are smallest units of transaction

 Built-in extension mechanism

— Elements used by 80% of implementers are part
of the base resource.

e All other elements are handled as extensions
* Resources have a ‘textual description’

pul b
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Example - Person

<Person xmlns="http:// www.hl7.org/fhir™>

<id> mend id Master Besource Id, alway3 firat in all resocurces</id>
<identifier> Zero+ Humanld A Human identifier for this person</identifier>
<name> Zero+ HumanWName & name a3scciated with the person</namex
<address> Zero+ Address An address for the person</addreas>
<contacty> Zero+ Contact A contact detail for the person</contact>
<dob> opt dateTime The birth date for the person</dob>
<gender> opt Codeableloncept Administrative Gender</gender>
<religion> opt CodeableConcept RBeligion of the peraon</religion>
<gualification> <«<'-- Zero+ Qualifications, Accreditations, Certifications ——>
<id> opt Identifier Identifier for the gualification«</id>
<code> opt CodeablelConcept A code for the qualification</codex
<institution> opt (Organization) Who conferred it</institution>
<pericd> opt Interwval {date) When the qualification is wvalid</pericd>
</qualification>
<language> <'-- Zero+ ——>
<coder mand code IS0 639-3 code for language«/code
Luser opt code How well the language is used</use>
</ lanquage>
<relatedPerson> <«'-- Zeroc+ EKin, Guardians, LAgents,
<id> opt Humanld Identifier for the person</id>
<roler mand Codeableloncept Tyvpe of relationship</rolex
<namer> opt HumanName Name of the person«</name>
<contact> Zero+ Contact Contact details for the person</contact>
</relatedPerson>

IF <extensions> opt See Extensions </extensions>

aregivers —->»

<text> mand Narrative Text summary of person, for human interpretatiu:-n{ftext}k TEXT
The Ne <4 PEE30N>




FHIR Examples
GET http://myfhirserver.com/patient/123 -

GET http://myfhirserver.com/encounter/404?_include=patient

PUT http://myfhirserver.com/encounter/707 {XML or JSSON Resource expression}

TR

GET http:/myfhirserver.com/document/800511
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IHE XDS/MHD Profiles

Query
Documents

XDS

Document
Consumer

Register Docunment Set
Retri?\r,t Document

Docu Responder
Set B

Provide & Register
Document Set

Document

. Find Document Dossier
Recepient Get Document Dossier
Get Document

Put Document Dossier

MHD
Document

Document

Source Consumer

Learn RESTful services; XML/JSON Resource-like objects
IHE ACAD E MY ‘ e Intent is to harmonize with HL7 FHIR
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Traditional DICOM Transport

PACS

Get | #1
et Image N

Return Image #1
Get Imag_;e #2 5

Return Image #2

Viewer

over Gig/E

Get Imag_;e #2000 >
Return Image #2000

Several minutes

Once all images have been received, the viewer can figure out how to display them

Transmission is organized at the
SOP Instance level:

Study Study
M et ad ata Series Series
SOP Instance SOP Instance
Pixel Data Pixel Data

Learn
Share
Connect
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RESTful DICOM Transport

Viewer PACS

Get Metadata =

'§ Return metadata

S w <€

2 & Once metadata is received, the viewer can figure out what images it needs

E0 Get Image #1-2000

25 >

ol i Return Images #1 - 2000
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Putting it together...

« Matadata seperated from image data

* Fetch
— Simple URL-based search (UID based)

Parse XML or JSON response
_aunch viewer for selected study
Download metadata, subset of images

Download rest of study in background

» Upload

— new evidence / artifacts, entire studies
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SOP Class UID SOP Common

;mage JOD S0P Instance UID
Patient | Patients’ Name Patient
Patient ID
Patients’ Birth Date
Patient Sex
Study | Study UID General Stud
Study Date Y

Study Time'
) ) Study 1D
(Infnnﬂﬂtlﬂn Entity Referring Physician

Accession Number

ImagingStudy Seri
eries Series UID General Series
Series Number
Modality Type
Equipment | Manufacturer General Equipmeni
quip Institution Name quip
System Depended
Image Acquisifion Aftributes ... Y P
Position Attribufes ...
Image Number (eneral Image
Image Type

Bits Allocated, Bits Stored | | Image Pixel

Rows, Columns

Samples per Pixel m
Planar Configuration ‘\.

Pixel Representation

Photometric Interpretation
Pixel Data

IH E Window Width VOILUT

The Netherlands Window Center




Mobile Digital Pathology

Example
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I\/Ioblle Dlgltal Pathology
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http://mypacs.net/image/1234?region=27800,17200,27900,17400&res=300
http://mypacs.net/image/1234?region=27900,17200,28000,17400&res=300
http://mypacs.net/image/1234?region=28000,17200,28100,17400&res=300
http://mypacs.net/image/1234?region=27800,17400,27900,17600&res=300

.. Etc. etc.

IHEACADEMY

Learn
Share
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FHIR+MHD+F

ESTful DICOM

— Docum

» Fetch Patient (FHIR)
» Fetch Documents (MHD)

ents could reference (by

URL on a different server).

 a FHIR Patient and Encounter,
- a DICOM Image

"« Fetch Images (RESTful DICOM)

— Image could reference (by URL on
a different server):

@  a FHIR Patient
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Status of these standards

« |[HE MHD: ‘trial implementation’ status
—www.ihe.net/Technical Frameworks

« HL7 FHIR: ‘draft standard for trial use’
— www.hl7.org/thir

. RESTful DICOM (sup 161,163, 166):
final

— medical.nema.org
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