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Healthcare Communication. Standands

Healthcare
Insurance's

e.0. EDliact

@
D

lieleradielegy.
e clinics
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Diiferent  Demains in Radielogy.

Hospital Radiology Modality
Admin. Admin. & Acquisition
Reporting

Viewing/
Processing
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Why. DICOMP?

Need for Digitalflimage Generation

\Viere need for Digital Transter/Archiving (PACS)
Viore needlfior Pest-Processing

\Viore need for Cress-Vendor Compatiaiity
Need forf Communication via: Netwerks/iViedia
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DICON Goals

BV:

o Definition e Semantics & Syntax el Digital limages anad
Viessages

* Definnitien off Cenieimance Reguirements fer DICOM
Implementations

Arrange:

* |nterchange off Medical Images andl Related Data
* Creaile an Open Envircnment amoeng Vendoers

* Enable/Eaciiitate Interoperanility
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PDICONM =ACR-NEMA

HISteR/:

o ACR-NEMA 1.0'and 2.0/ 1n 1985 - 1988

* DICOM (S.0)first parts in 1993

* Continuoeus' Development en DICOV (alse withr HIET)

DICON (S:0) Improvementis Witk ACRNENMA2.0:
o Networking and Connection Negoetiation

* Viere then enly Image lransier

* EFermall Coniormance Statements

* |Viore Complete/lViore Aceceptance
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Example o Equipment With DICONVI Connection

Viewing, System/.
\Workstation

=t
\ ]

Digital
Archive

Connection (o _
other Netwerk Printer
ol leleradielogy:
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Simple Senvices Example

Viedality,

H WORKILIST \
= M==————+N
N RESUILHS

| ¥
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\
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Archive
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e foef
-~ PN
== STORE
= QUERY/

Prinies _ RETRIEVE
\\erkstation
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DICONIEURctionality: Senice Classes

« Archive/liransier Images: Store: (achess NEWOork)

 Archive/lnterchange limages: Media Sterage
Queny fer Infermation & Retreve lImages
Viake Image: IHardcopies: Phint Vianagement
Patient, Study: & Results;Vianagement
RISV oedality: Werklist Management

llest Connectivity: Verficaton
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DICONIApplication Medel (ReallWerld) = Simplified

contains

Sitjcly
Cornoorierii includes

contains
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DICON Infermaton Medel (Simpliiied)

y
’

ES

:

* &

comprised of

IMAG = \fwﬁ
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Queny/RetrneveViodels (Image Iniermation)

o Patient Reot (all'levels from Patient dewnwards)
o Study Reoet (alllevels fiem Study dewnwaras)
o Patient/Study Only: (@l images dealt withi impliciily)

Note, for naming In actual senvice: reguests:

o EINDIIs used oftenifor Quenying Iniermation
o GEI/MOVE Is used often for Retrneving images
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Attrputes

Patient Name Patient
Patient ID

— “/ Sty

Accession Number
Stuay: Date

Viedality Iype y SEefe
Series Date

Image Iype Image
Rows;and Celumns
Pixel Data
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Objects Definitiens - (e.g. lnages)

Prxel” Data
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Altribute IVPeS

(1)rVianadatery - Always Present withr a Value
(2) Mandateny - But allowed e ve: EmpLy
(1C), (2€C) Conditionall- Type 1 and 2

(8) Optienall- alse allewed te e EmpLy:

Objects (e.g. Different Inage: T/pes) can have diffierent
Type specliications fer the same Attibuie. Eer example:

o X, Y, Z Image Onentation fier € type: 1, not 1n: plai X-ray
o |mage lype Generic type 3, for XA and Ci type:' 1
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Altriuter Definitions (IData Dictionan/)

o Alttrioute Name
Jlag (e.q. 0008,0102) - Hexadecimal
Value Representation (VR): date, Integer, patentname,, ...
Value Multiplicity: number of Values, must/may: be present
[Description: Semantics

Privaie Attriputes, may: e defined by Venaors, andiare
always Optienal. Conflicts Inrliags prevented by DICOVE
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SENVICES 01 Onjects

SOPIClass: alViethods terOperaie onraniionmauon ©hject

SENVICE
e.g. Store, Query/Retreve

SOP Classes

>Funcl‘ionaliz‘y on
Opbjects

‘Store an RE image”
“Eina whilch studies there areror a patent:
“Retriever all' stuadies of-a ceriain patent”
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Unigue ldentifiers (UIDs)

o |dentification Method whichiis:  Woerd-\Wide Unigue. .
o Unigue' ldentifiers are defined fer alls = SOR Classes .
Impoeant fier the Confermance Statement.

Alse, a Unigue ldentifier 1S given; to all:

o Studies (Stuay Instance: UlD)

o Serles (Sene Instance UlD)

o |mages (SOP! Instance UlD)

Tihese UlDs are for nstance used for Retrieval.
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Client/Senver Cencept

Application (Entty) B

Serwce
Request

Response

“Siore. his lmage Please” ‘Image has been siorea.
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SCU/SCP Reles

o Client Isicalled “SCU* (Service Classi User)
o Senver is called “SCP* (Senvice Class Provider)

Application, Emuity: A" Application: Enty: B

Stere: my limage: X
. 0N YoUur system

Storage. or:
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SCUISCP Roele' Combinea - Application Entity,'C7
5 Storage of :

: o x x
« A system s not limited te 1 role; ‘

[t can he SCU and SCP: hoth

Sjio)fe Image ¢

Vieverlmage:r x=
e ARPplIcALIeN
‘B 1o “C*

Application Entity: A%

; Application
IDERErSuccessiully, Entity, ‘Bl
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DICONI- Caniwe Communicate?

Implemented Unimplemented

Implemented Implemented

Unimplemented Implemented

Unimplemented Implemented
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Association IHandling

1St
* |nitiate a Connection

Tfhen Agree on:

o« Which SOP Classes are to be used

o Client anadl Server Roles (SCU/SCP)
o Encoding (Thranster Syntax)
s Other Communication Parameters
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Connection ldentification required per Layer

Mecdigzlf lggzle)igle)
Aggliezliely)
Unigue for- each

DICOM Application Applicatien Iz\\lp;?/icagon inthe
Message Exchange. & ERuANe =
Upper Layer Protocol

e, W
LISten Port —————— SCUmust configure. this
neP/P. (0 send (o

~ Unigueiioreach
I AddIESs Sy/steni in the: Netork:

PhysIcallayer:
ETHERNET, ATM, etc. Note: the hest name /s

I anlyJor local reference
onl a sy/steni

Netiworked environment
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Association IHandling

» \Which SOP' Classes  are supported by each system
» Client anadl Server Roles (SCU/SCP)

o Encoding (Tiransier Syntax:s)
Implicit Littler Encdian (DICONM default)
Explicit Little Endian (attrhute type added)
EXplicit Big Endian (byie swapped I necessary)
JPEG [Lessless
JPEG, [Lossy (Infermation |ess)

o Viaximum Package Size to e used
o NUmber eff Asspelations Supporieadl (hy SCU and SCP)
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Coniermance. Statement

o Viandatery Decument for all DICONM cempliant Systems
Reguest the decument for all systems to connect with

o Used te Check lfiwhat level off Connectivity. Is) pessikle

Comparelist el SupperiedSOP Classes
Comparelist eff Supperediansier Syntex:s

BEEORE actual installation

o Retiieve Connection andiConiigurationtniermatien
Off the: systems 10, CORNECT 1o

o Check ior Extensions and Limitations
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Confermance Statement - Example

SOP Classes suppored as SCU.

MR Image Storage

1.2.840.10008.5.1.4.1.1.4

CT Image Storage

1.2.840.10008.5.1.4.1.1.2

Patient Root Model Query

1.2.840.10008.5.1.4.1.2.1.1

Plrepesed Preseniaion Conexts

MR Image 1.2.840.10008.

Storage 5.14.1.1.4

Implicit Little 1.2.840.10008.1.2
Endian

MR Image 1.2.840.10008.

Storage 5.14.1.1.4

Explicit Little 1.2.840.10008.
Endian
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DICONIIDevelopments

Security.

Reporting

Storage Commit

Print Storage

New: Iimage SOP Classes (e.g. R and endescopy)
EXiension ol Standardization| ol Data Elements
Display’ Standarnds) (Image Quality)

\Viore fecus on lintereperanility,

Couplneg withr HIS/RISWorldi(e.g. HIE7)
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An Example - RIS Connection

HIS

Nen:=Image: Infermation mn

-G-
\Worklists
Reguests

REPONLS
Patient: Datal mn R I S

REPOIS

ImagerData

Viedality, Archive
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RIS Connection Moedels -1

o RIS Contrelled Connection (6.0, RIS-PACS)
- Events by RIS (e.gl. with UlID; values)
- GET by e.q. PACS detailed infermation frem RIS

RIS EVENHF

GET

SET

PHILIPS MEDICAL SYSTEMS
31 Ben GorissefiCS-ARC/March 1997/XPB080-970021.01




RIS Connection Models -2

s Viedaliy Iniiated Infermaton: Retreval
- Queny by Miedality:

- RIS provides imformation inf Query: Respoense

\ME H Viedality,

\
] FIND) (Query) N
- | <)

‘.;.4—»

s\Worklist Management SOP Class
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Worklist Vianagement - QUuery.

Viedality,
RIS @uenyforWoerkiist Vedality; g

—
‘— Start new Exam

'.'.'.';. =~
Receive Workdist 9 N

Patient Name a

Patient D

Patient: Sex Select Patent
Patient Birth Date from\Woerkiist

Accession Number
N Study data

N
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Results Vianagenient

Viedality,

RIS
r— CREATE/SET
\ME STUDY COMPONENT ~_
=i
Report Examination Completed \/]
— | ¥

Study: Cempenent: contains produced Image: as reference
(neimage: data)

New “Perfermed Procedure Step (extension Study Cemp.)
also Includes X-ray dose, matenall used), contrast used), ete.
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Connectiviy. Vs, Intereperaniity

S Inter-Operability: : :I|> S
Applications ] / Applications
AEcEt)Jisition, . (the UItImate alm) pl\Fﬂ)PR, 3D, ...

NOIFguiaranieea oy,

_ PICON] .
Objects; - Obje_cts -
Services CONNECHIVItY SENVICes

SendRIRITEDE - DICOM| conformance e/ it g
- Matching Conf. Stmnts.

Messages Messages

Pretecol Protocol
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Application intereperanility. Check

Applicatiens can  Requie: (1):

. Optional Atthputes

o Private Attributes (not m DICOM Standard)

s Private SOP’ Classes (netin DICOM Standard)

o Special Semantics off Attributes/Speciall Rules fer Usage

TThus, we needla Detalled Descrption  of:
o Reguired Application Eunctionality,

o Reguired Attrioutes for this

16 Venn/Interoperanility,  onibeliore-hand
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DICONI Standard akout interoperanility:

DICONIPai .S, 3id - Goals o the DICON Standard”

“Even theugh the DICOM Standarnd has the peiential to
faciitate Implementations eff PACS selutiens, Use o
the standarad alene dees net guarantee: that all the
goals efia PACS will lbe: met.
ihis standard facilitates Intereperanility ol systems
claiming ceniormance i a Mult=\Vende envirenment,
UL dees net, by ltself, guarantee: Interoperabiliny”
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Eurther Iniermation

Intermet Sites for mere General DICOM Infermation:

o [ttRE//MAVW. REma. erg/nema/medical/dicom

* NEWS://comp:protocels.dicom

o fitp://itp: philips.com/pul/ms/dicom/DICOM Infermation

Philips Medical Systems speciiic Infermation:

o tRE//MAVI. PRIIPS.com/mS/SelUtion/connect

o fitp://itp: philips.com/pub/ms/dicom/Vedical_lIimages

o fitp://itp: philips.com/pub/ms/dicom/Coniermance. Stmnts
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