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Sisaltod

= DICOM Standardi

= Teoriaa ja kasitteita

= Rooli tyonkulussa

= Mita tarkoittaa DICOM:n tukeminen?
= |HE Scheduled Workflow (SWF)

= Standardien osuus SWF:ssa

= Mita tarkoittaa IHE:n tukeminen?

= Mitd naiden avulla saavutetaan - toimittajariippumaton
ymparisto?
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Commit; Oy

= Suomalainen yksityinen yritys, perustettu 1989
= Digitalisoinut radiologisia osastoja vuodesta 1996

= 35 asiantuntijaa kahdessa toimipisteessa Helsingissa ja
Tampereella

= Commit; tuotteita mm.:
= Commit; RIS (kuvantamisyksikéiden toiminnanohjaus)
= Sectra PACS (kuvien arkistointi ja katselu)
= Commit; Screening (seulonnan tyonohjaus - MIS, EIS, PAP)
= Commit; OIS (leikkausyksikoiden tyonohjaus)
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Commit; Oy - laatujarjestelma

=  Commit; Oy valmistaa ja jakelee terveydenhuollon ohjelmistotuotteita.
= ]SO 9001:2008 sertifikaatti kaikelle toiminnalle

= ]SO 13485:2003 sertifikaatti terveydenhuollon toimituksille ja tuotteille, jotka
on luokiteltu laakinnallisiksi laitteiksi

= Laatupolitikka: Commit; on sitoutunut toimittamaan asiakkailleen

ohjelmistoja ja palveluita siten, etta niiden laatu jatkuvasti paranee, samalla
sailyttaen taloudellisen kannattavuuden. Terveydenhuollon tuotteiden tulee

olla turvallisia kayttaa ja ne tayttavat kaikki vaadittavat saadokset.

= Laatumittarit:
= QOikea-aikaisuus
= Vahan virheita
= Turvallisuus
= Asiakastyytyvaisyys
= Kannattavuus
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JJ

= Tampereelta
" DI (Implementation of the DICOM Standard for a Digital X-Ray Device, 2000)

= 8 v rontgenlaitteiden tuotekehityksessa

= 9 v kuvantamisen tietojarjestelmien
tuotekehityksessa ja toimitusprojekteissa

= Asiantuntija, laatupaallikko, CTO

= "Erikoisalana” jarjestelmien valiset
iIntegraatiot (mm. DICOM ja HL7)
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Kuvantamisen tiedonsiirrot

Ohjausjarjestelma Kuva-arkisto

(RIS) (PACS)
Tyélistan Kuvantamis- Kuvien i
tapahtuman uvien Ja -
kysely 'Ip oheistietojen K.uva.
tila I5hetvs tietojen Kuvien siirt
Tyblista y Kysely uvien siirto
- vastaus
Kuvien ™ S
' ' tallennus S”rr_ettava Kuvan katselu
Modaliteetti —_— media (CD-

PACS
poltto, ym.) ( )

Kuvien\‘ Tulostin
tulostus

CDMMIT@ © 2015 Commit; Oy




Tiedonsiirrot muihin jarjestelmiin

Viitetietokanta

Raportointi-
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Tiedonsiirrot muihin jarjestelmiin
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DICOM

= Digital Imaging and Communications in
Medicine

= Standardi

= Omistaja: NEMA, National Electrical
Manufacturers Association

= Kehitys: DICOM Standards Committee

= Saatavilla veloituksetta
http://dicom.nema.org/standard.html
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DICOM

= ACR/NEMA 300 vuonna 1985
= ACR/NEMA 2.0 vuonna 1988
= DICOM 3.0 vuonna 1993 (NEMA PS3)

= Tunnustettu kansainvaliseksi standardiksi: ISO
12052

= DICOM = DICOM 3.0 = NEMA PS3 = 1S0O 12052
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DICOM versiointi

= DICOM 3.0 kehittyy jatkuvasti, versionumero ei muutu
= Standard Text, Correction Proposals, Supplements

= Uusi julkaisu koko standardista noin vuosittain

= Julkaisu on vain tietyn hetken ndkyma standardista

= “At any point in time the official standard consists of the
most recent yearly edition of the base standard (currently
2015a) PLUS all the supplements and correction items that
have been approved as Final Text.”

= Muutosten on tarkoitus olla eteen- ja taaksepain
yhteensopivia
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DICOM versiointi

= DICOM:n tukeminen = "yleisestl
standardin noudattaminen, el version tal
julkaisun tai supplementin tukeminen”

= NEMA PS3 /IS0 12052, Digital Imaging and Communications in Medicine (DICOM)
Standard, National Electrical Manufacturers Association, Rosslyn, VA, USA (available
free at http://medical.nema.org/)

= The following forms are preferred for references to units of conformance to the
Standard: “... conformant to the DICOM <name> SOP Class, as specified in DICOM
PS3.4: Service Class Specifications.”
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DICOM Standardin osat

DICOM Part 1: Introduction and Overview

DICOM Part 2: Conformance

DICOM Part 3: Information Object Definitions ]
DICOM Part 4: Service Class Specifications n. 3000 Sivua
DICOM Part 5: Data Structures and Encoding

DICOM Part 6: Data Dictionary

DICOM Part 7: Message Exchange

DICOM Part 8: Network Communication Support for Message Exchange

DICOM Part 10: Media Storage and File Format for Media Interchange

DICOM Part 11: Media Storage Application Profiles

DICOM Part 12: Media Formats and Physical Media for Media Interchange

DICOM Part 14: Grayscale Standard Display Function

DICOM Part 15: Security and System Management Profiles

DICOM Part 16: Content Mapping Resource

DICOM Part 17: Explanatory Information

DICOM Part 18: Web Access to DICOM Persistent Objects (WADO)

DICOM Part 19: Application Hosting

DICOM Part 20: Transformation of DICOM to and from HL7 Standards
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DICOM Standardin osat

= Oma mielipide:
DICOM:n perusosat PS3.3 — PS3.7
= PS3.4 toiminnallisuuden maarittely
= PS3.7 toiminnallisuuden yksityiskohdat
= PS3.3 tietosisallon maarittely
= PS3.5 ja PS3.6 tietosisallon yksityiskohdat

PS3.2 tarked DICOM:n tukemisen osoittamiseksi
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DICOM kasitteita

= Service Class = AE Title

= |OD = SCU/SCP

= SOP Class = Association

= UID Negotiation

= Transfer Syntax = Conformance

= DIMSE Statement
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Part 4 - PS3.4

= Service Class Specifications

= N. 400 sivua

= DICOM palvelut, operaatiot

= Maarittelee, "mita DICOM tekee”
= SOP Class kuvaukset

= Vahvasti kytkoksissa Part 3:een

COMMITE)



PS3.4 - DICOM palveluita

= Verification — DICOM yhteyden testaus, "DICOM ping”
= Storage — kuvien lahetys

= Storage Commitment — kuvien l&ahetyksen varmistus

= Query/Retrieve — kuvatietojen haku ja kuvien nouto

= Modality Worklist — potilas- ja tutkimustietojen haku
kuvantamislaitteelle

= MPPS - kuvantamistapahtuman tietojen lahetys (alku- ja loppuaika,
annos, ym.)

= Media Storage — kuvien tallennus siirrettavalle medialle
= Print — kuvien tulostus printterille

= (Grayscale Standard Display Function — "dicom-kalibrointi” naytoille
ja tulostimille)
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Kuvantamisen tiedonsiirrot

Ohjausjarjestelma Kuva-arkisto
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«’-‘s

/" Media \

' . \_ Storage/’ S||rr_ettéivé Kuvan katselu
Modaliteetti —~=aocly media (CD- (PACS)
poltto, ym.)
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SOP Class Name
Computed Radiography Image Storage

Digital X-Ray Image Storage - For
Presentation

SOP Class UID
1.2.840.10008.5.1.4.1.11
1.2.840.10008.5.1.4.1.1.1.1

PS3.4 — Storage SOP Class

10D Specification (defined in P53.3)
Computed Radiography Image 10D
Digital X-Ray Image 10D

(see Section B.5.1.1)

Digital X-Ray Image Storage - For Processing

1.2.840.10008.5.1.4.1.1.1.1.1

Digital X-Ray Image 10D

(see Section B.5.1.1)

Digital Mammography X-Ray Image Storage
- For Presentation

1.2.840.10008.5.1.4.1.11.2

Digital Mammography X-Ray Image 10D

(see Section B.5.1.2)

Digital Mammography X-Ray Image Storage
- For Processing

Digital Intra-Oral X-Ray Image Storage - For
Presentation

1.2.840.10008.5.1.4.1.1.1.21

1.2.840.10008.5.1.4.1.1.1.3

Digital Mammography X-Ray Image 10D

(see Section B.5.1.2)
Digital Intra-Oral X-Ray Image 10D

(see Section B.5.1.3)

Digital Intra-Oral X-Ray Image Storage - For
Processing

1.2.840.10008.5.1.4.1.1.1.3.1

Digital Intra-Oral X-Ray Image 10D

(see Section B.5.1.3)

CT Image Storage

1.2.840.10008.5.1.4.1.1.2

Computed Tomegraphy Image 10D

Enhanced CT Image Storage

1.2.840.10008.5.1.4.1.1.2.1

Enhanced CT Image 10D

(see Section B.5.1.7)

Legacy Converted Enhanced CT Image
Storage

Ultrasound Multi-frame Image Storage
MR Image Storage
Enhanced MR Image Storage

1.2.840.10008.5.1.4.1.1.22

1.2.840.10008.5.1.4.1.1.3.1
1.2.840.10008.5.1.4.1.1.4
1.2.840.10008.2.1.4.1.1.4.1

Legacy Converted Enhanced CT Image 10D

(see Section B.5.1.7)

Ultrasound Multi-frame Image 10D
Magnetic Resonance Image 10D
Enhanced MR Image 10D

(see Section B.5.1.6)

MR Spectroscopy Storage

1.2.840.10008.5.1.4.1.1.4.2

MR Spectroscopy 10D

Enhanced MR Color Image Storage

1.2.840.10008.5.1.4.1.1.4.3

Enhanced MR Color Image 10D

Legacy Converted Enhanced MR Image
Storage

1.2.840.10008.5.1.4.1.1.44

Legacy Converted Enhanced MR Image 10D

(see Section B.5.1.8)
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Part 3 - PS3.3

= Information Object Definitions
= N. 1300 sivua!
= DICOM objektien tietosisalto

= Maarittaa tietosisallon pakollisuuden ja
valinnaisuuden

= SOP Class:n ’0O”
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DICOM Model vs Objektit

Potilaalla kolme tutkimusta, joista yhdessa on kolmen kuvan sarja

Patient

Studyl

Series

Patient

Studyl Study?2 Study3
Series

Imagel Image2 Image3
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Series Series

Image2 Image3
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Accession Number (AC-numero)

Table C.7-3

GENERAL STUDY MODULE ATTRIBUTES
Attribute Name Tag Type | Attribute Description
Study Instance UID (0020,000D) 1 Unigue identifier for the Study.
Study Date (000a,0020) 2 | Date the Study started.
Study Time (0008,0030) 2 | Time the Study started.
Referring Physician's Name (0003,0090) 2 | Name of the patient’s referring physician
Referring Physician Identification (0003,0096) 3 |ldentification of the patient's referring
Sequence physician. Only a single item shall be

permitted in this sequence.

=Include Person dentification Macro’ Table 10-1

Study 1D (0020,0010) 2 | User or equipment generated Study
------------------- identifier.

¢ Accession Number \, (0003,0050) 2 |A RIS generated number that identifies the
hZS -7 order for the Study.

=§tﬁﬁ? Destriptorr=--="""""_ (000a,1030) 3 |Institution-generated descnption or
classification of the Study (component)
performed.
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Modality (modaliteetti, kuvatyyppi

Table C.7-5a
GENERAL SERIES MODULE ATTRIBUTES
_——=rhtfibute Name ~~ "~ ===<__ Tag Type | Attribute Description
/” Modality R ~{0008.0060) 1 | Type of equipment that originally acquired
l\ J the data used to create the images in this
S - o Series. See C.7.3.1.1.1 for Defined Terms.

Series Mslance MD-—===—"

(0020,000E)

Unigue identifier of the Series.

Series Number

(0020,0011) | 2

A number that identifies this Series.

Defined Terms for the Modality (0003,0060) are:

CR
MR
Us
Bl
DD
ES

PT
ST

XA
RTIMAGE
RTSTRUCT
RTRECORD
DX

10

GM

xC

Al

EFS

SR

COMMITE

= Computed Radiography
= Magnetic Resonance

= Ultrasound

= Biomagnetic imaging

= Duplex Doppler

= Endoscopy

= Positron emission tomography (PET)

= Single-photon emission computed
tomography (SPECT)

= X-Ray Angiography

= Radiotherapy Image

= Radiotherapy Structure Set
= RT Treatment Record

= Digital Radiography

= Intra-oral Radiography

= General Microscopy

= External-camera Photography
= Audio

= Cardiac Electrophysiology
= SR Document

CT = Computed Tomagraphy
MM = Nuclear Medicine
OT = Other
CD = Color flow Doppler
DG = Diaphanography
LS = Laser surface scan
RG = Radiographic imaging
(conventional film/screen)
TG = Thermography

RF = Radio Fluoroscopy
RTDOSE = Radiotherapy Dose
RTPLAN = Radiotherapy Plan

HC = Hard Copy

MG = Mammography

PX = Panoramic X-Ray

SM = Slide Microscopy

PR = Presentation State

ECG = Electrocardiography
HD = Hemodynamic Waveform
MWUS = Intravascular Ultrasound
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|OD Modules

COMMITE

Table A.1-1
COMPOSITE INFORMATION OBJECT MODULES OVERVIEW - IMAGES

10Ds | cp|cT|MR |Enh|Nm| us [ US| SC[SC|SC|SC| SC|XA|RF | gt |PET| DX |MG| 10 | VL |vL [vL |wL

Modules MR MF MF | MF | MF | MF M EN|MC | 5L | PH
SB | GB |GW| TC

Patient ML MM Mol M MM R BB KM MM MMM
[Specimen ujlu
Identification
Clnical Trial |U|JU|U Q||| UjU|lU|(U U]l ]JU(U|U|lU]lLIUJU|lU]U
[Subject
General Study | M | M B M| M| M| M| MMM MMM
Patient Study oo I Ujufujujoujluju
Clinical Trial b Jgjufjfuojujujufu|uiuluy
Study
(General Seriez | M [ M | M M| M| M| M|M b | B B
Clinical Trial gjfujloju Jjiuvjujujujujujujluju
[Series
ICR Series M
MM/PET Patient M [
(Crientation
IPET Series
IPET Isofope
PET Multi-gated [
W guisition
IRT Series 1]
DX Series [
WMammo Senes A
Intra-oral Series
Frame OFf MM MU U U (W I I W M
Reference
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Part 7 — PS3.7

= Message Exchange
= N. 120 sivua

= DIMSE Services (DICOM Message
Service Element)

= Association Negotiation
= Viestinvalityksen kuvaus
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DIMSE Services

Name Group
C-STORE DIMSE-C operation
C-GET DIMSE-C operation
C-MOVE DIMSE-C operation
C-FIND DIMSE-C operation
C-ECHO DIMSE-C operation
N-EVENT-REPORT DIMSE-N notification
N-GET DIMSE-N operation
N-SET DIMSE-N operation
N-ACTION DIMSE-N operation
N-CREATE DIMSE-N operation
N-DELETE DIMSE-N operation

COMMIT )
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Kuvantamisen tiedonsiirrot

Ohjausjarjestelma Kuva-arkisto

(RIS) (PACS)
Query[Betrleve
p N “C-FIND
K i \ 4 \
Modality & C-FIND-RA MPPS [ C-MOVE |
We-rk-hst —- Storage., \ C-STORE /
'\C FIND 7T [ C-STORE } Moo’
Seaee?’ IC-FIND-RSP } N
\ ’ ="
Media

' ' Storage Siirrettava
Modaliteetti —_— media (CD-

poltto, ym.)
Prl\

Kuvan katselu
(PACS)

Tulostin
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C-STORE-RQ (PS3.7)

COMMITE

L

Message Field Tag VR VM Description of Field

Command Group Length (Q000,0000) UL 1 The even number of bytes from the end of the value field
to the beginning of the next group.

Affected SOP Class UID (Q000,0002) 0]l 1 SOP Class UID of the SOP Instance to be stored.

Command Field (Q000,0100) Us 1 This field distinguishes the DIMSE-C operation conveyed
by this Message. The value of this field shall be set to
0001H for the C-STORE-RQ Message.

Message ID (0000,0110) s 1 Implementation-specific value. It distinguishes this
Message from other Messages.

Priority (0000,0700) s 1 The prionty shall be set to one of the following values:
LOW = 0002H
MEDIUM = 0000H
HIGH = 0001H

Command Data Set Type (0000,0800) Us 1 This field indicates that a Data Set is present in the
Message. It shall be set to any value other than 3101H
{MNull).

Affected SOP Instance UID (0000,1000) U 1 Contains the UID of the SOP Instance to be stored.

Move Ornginator Application (0000,1030) AE 1 Contains the DICOM AE Title of the DICOM AE that

Entity Title invoked the C-MOVE operation from which this C-STORE
sub-operation is being performed.

Move Onginator Message ID (0000,1031) Us 1 Contains the Message 1D (0000,0110) of the C-MOVE-RQ
Message from which this C-5TORE sub-operations is being

L o o I performed.

Data Set "\ (no tag) - - Application-specific Data Set.
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C-STORE-RSP (PS3.7)

Message Field Tag VR VM Description of Field
Command Group Length (0000,0000) UL 1 The even number of bytes from the end of the value field
to the beginning of the next group.
| Affected SOP Class UID (0000,0002) Ul 1 Contains the SOP Class of the SOP Instance stored.
| Command Field (0000,0100) Us 1 This field distinguishes the DIMSE-C operation conveyed

by this Message. The value of this field shall be set to
8001H for the C-STORE-RSP Message.

'Measage ID Being (0000,0120) us 1 Shall be set to the value of the Message ID (0000,0110)
Responded To field used in associated C-STORE-RQ Message.
Command Data Set Type (0000,0800) us 1 This field indicates that no Data Set is present in the

Message and shall be set to a value of 010TH (Null).
Status (0000,0900) Us 1 The value of this field depends upon the status type.

Annex C defines the encoding of the status types defined
in the service definition.

| Affected SOP Instance UID (0000,1000) Ul 1 Contains the UID of the SOFP Instance stored.
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C-FIND-RQ

Message Field - Tag VR | VM Description of Field
Command Group Length | (0000,0000) UL | 1 |Theeven number of bytes from the end of the value field |
to the beginning of the next group.
Affected SOP Class UID (0000,0002) ul 1 SOP Class UID associated with this operation.
Command Field (0000,0100) us 1 This field distinguishes the DIMSE-C operation conveyed

by this Message. The value of this field shall be set to
0020H for the C-FIND-RQ Message.

Message ID (0000,0110) us 1 Implementation-specific value that distinguishes this
Message from other Messages.

Priority (0000,0700) us 1 The priorty shall be set to one of the following values:
LOW = 0002H

MEDIUM = 0000H

HIGH = 0001H
Command Data Set Type (0000,0800) us 1 This field indicates that a Data Set is present in the
Message. It shall be set to any value other than 0101H
e ————— ~—— {Null).
1/ Identifier ‘\){nﬂ tag) - - A Data Set that encodes the Identifier to be matched. See
Md - Section 9.1.2.15.
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C-FIND-RSP

Message Field Tag VR VM Description of Field
Command Field (0000,0100) s 1 This field distinguishes the DIMSE-C operation conveyed by
this Message. The value of this field shall be set to 8020H for
the C-FIND-RSF Message.
Message 1D Being (0000,0120) s 1 Shall be set to the value of the Message |D (0000,0110) field
Responded To used in associated C-FIND-RQ Message.
Command Data Set Type (0000,0800) s 1 This field indicates if a Data Set is present in the Message.
This field shall be set to the value of 0101H (Null) if no Data
Set is present; any other value indicates a Data Set is included
in the Message.
Status (0000,0900) s 1 The value of this field depends upon the status type. Annex
C defines the encoding of the status types defined in the
e ——— ~~keo service definition.
| Identifier Ttlm tag) - - A Data Set that encodes the Identifier that was matched. See
o ‘,,’ Section 9.1.2.1.5.

COMMITE
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Part 5 — PS3.5

= Data Structures and Encoding
= N. 130 sivua

= Tietotyypit ja koodaussaannot
= DICOM-tagien esitystapa

= DICOM Transfer Syntax

= UID

= Character Set
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DICOM Data Set

Ciata
Element

Tag VR Value

Value Feld

\—-Jpﬂmﬂﬂeil:l--:l

negotiated Tran
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Syntax

© 2015 Commit; Oy



DICOM Tag ja VR

= Tag on tietoelementin tunniste

= [Imoitetaan hexadesimaalilukuparina,
esim. 0010, 0020 (Patient ID)

= VR (Value Representation) kertoo tagin
osoittaman arvon tyypin, esim. LO (long
string)

= Tagit jJa VR:t maaritellaan standardissa
= Tageista koostetaan objektit ja komennot
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VR - PN, Person name

PN
Person Name

= Esim. JarvinenJuha™*»

COMMITE

A character stning encoded usinga &
component convention. The character code
HCH (the BACKSLASH "V in IS0O-IR 8) shall
not be present, as it Is used as the delimiter
between values in multiple valued data
alements. The string may be padded with
trailing spaces. The five components in their
order of occurrence are: family name complex,
grven name complex, middle name, name
prefix, name suffix. Any of the five components
may be an empty stning. The component
delimiter shall be the caret "*" character (5EH).
Delimiters are required for interior null
components. Trailing null components and
their delimiters may be omitted. Multiple
entries are permitted in each component and
are encoded as natural text strings, in the
format preferred by the named person. This
conforms to the ANS| HISPP M3SDS Person
Mame common data type.

Default Character
Repertoire and/or
as defined by
(0003,0005)
excluding Control
Characters LF, FF,
and CR but
allowing Control
Character ESC.

64 chars
maximum per
component group

(see NOTE in b.2)
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Transfer Syntax

= Maarittelee Data Setin ja komentojen
("tagijoukkojen”) esitysmuodon
= Formaatti, jossa tieto tallennetaan ja valitetaan

= DICOM:n oletus Transfer Syntax = Implicit VR
_ittle Endian, 1.2.840.10008.1.2

= DICOM:n oletus JPEG lossless syntax
=1.2.840.10008.1.2.4.70

= Lista DICOM:n Transfer Syntaxeista standardin
osassa 6
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Character Sets

= |SO 8859
= JIS X 0201-1976 Code for Information Interchange

= JIS X 0208-1990 Code for the Japanese Graphic Character set for
information interchange

= JIS X 0212-1990 Code of the supplementary Japanese Graphic Character
set for information interchange

= KS X 1001 (registered as ISO-IR 149) for Korean Language
= TIS 620-2533 (1990) Thai Characters Code for Information Interchange

= |SO 10646-1, 10646-2, and their associated supplements and extensions
for Unicode character set

= GB 18030
= GB2312
= GBK
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DICOM default Character Set

07

06

05

04

03

SP

01

ESC

00

LF

FF
CR

by

by

be

bs

o

or

10

11

12

13
14
15
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Part 6 — PS3.6

= Data Dictionary

= N. 200 sivua

= Listaus DICOM-tageista

= Listaus DICOM:n UID:ista
= "DICOM-tagien hakemisto”
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DICOM-viestinta

IP-osoite: 1.2.3.4
TCP-portti: 104

CT Image Storage SOP Class SCU
TESTMOD

AE Title:

COMMITE)

Modaliteetti

Modaliteetti

A-ASSOCIATE-RQ

IP-osoite: 2.3.4.5
TCP-portti: 104

CT Image Storage SOP Class SCP
AE Title: PAKSI

Kuva-arkisto

(PACS)

A-ASSOCIATE-RSP

CT-
kuva

Kuva-arkisto

C-STORE-RQ \
<€

C-STORE-RSP

(PACS)
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Association Negotiation

= Ennen DICOM-palvelun toimintojen suorittamista
tapahtuva yhteyden avaaminen

= SCU ja SCP roolit
= Muistuttaa puhelun aloittamista

= Avaamisen yhteydesséa neuvotellaan palvelun
sisalto ja formaatti

= "Jos DICOM-viestinnassa on ongelmia,
kyseessa on lahes aina Association Negotiation”
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Association Negotiation

= Three key parameters conveyed in the A-ASSOCIATE Service are the Application
Context, Presentation Context, and the User Information Items.

= Each Abstract Syntax shall be identified by an Abstract Syntax Name in the form of a
UID. DICOM AEs use the Abstract Syntax Name to identify and negotiate which SOP
Classes and related options are supported on a specific Association. Abstract Syntax
Names shall be defined in the Service Class Definitions specified in PS3.4. Each
Abstract Syntax Name defined shall have a value of either

= a Service-Object Pair Class UID
= a Meta Service-Object Pair Group UID

= A Presentation Context consists of three components, a Presentation Context ID, an
Abstract Syntax Name, and a list of one or more Transfer Syntax Names.

= Transfer Syntaxes define a set of encoding rules used to unambiguously represent
one or more Abstract Syntaxes. It allows communicating DICOM AEs to negotiate the
encoding techniques they are able to support (e.g., byte ordering, compression, etc.).
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Assoclation Application Context

= Alna sama
= DICOM =1.2.840.10008.3.1.1.1
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Assoclation Presentation Context

= A Presentation Context consists of three
components, a Presentation Context ID,
an Abstract Syntax Name, and a list of one
or more Transfer Syntax Names.

= Abstract Syntax Name = SOP Class UID
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Assoclation Presentation Context

DICOM AE “A®
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Assoclation User Information

Maximum Length Application PDU Notification
= Implementation Identification Notification
= |mplementation Class UID
= |mplementation Version Name (optional)
= Asynchronous Operations (optional)
= SCP/SCU Role Selection Negotiation (optional)
= Service-Object Pair (SOP) Class Extended Negotiation (optional)

= Service-Object Pair (SOP) Class Common Extended Negotiation
(optional)
= User ldentity Negotiation (optional)
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Part 2 — PS3.2

= DICOM Conformance Statement

= DICOM-toteutuksen kuvaus

= Pakollinen dokumentti DICOM-sovelluksille
= Yhteensopivuuden edellytykset

= Yhteensopivuuden tae?
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Tiedonsiirrot muihin jarjestelmiin

Viitetietokanta

Raportointi-
jarjestelma

Potilastieto-
jarjestelma
GIN

Ohjausjarjestelma Kuva-arkisto
. . (RIS) (PACS)
Potilastiedot
H - Tyélistan Kuwvantamis- o

Kuva ntamispyynnot kiselv tapahtuman Kuvien ja Kova.

. tila oheistietojen o
Lahetteet T Tyolista T Ihetys :;t:::n Kuvien siirto
Ajanvaraukset - vastaus

Kuvien - =
. . tallennus Surrfettaua Kuvan katselu
Modaliteetti —_ media (CD- (PACS)
poltto, ym.)
KUVM\
tulostus
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HL7

= Terveydenhuollon jarjestelmien valiseen
tiedonsiirtoon tarkoitettu kansainvalinen
standardi

= EI kuvien siirtoon
= Keskittyy maarittelemaan tiedon sisallon
= Versioiden 2.x ja 3 valilla merkittava ero

= CDA (Clinical Document Architecture)
perustuu HL7 versioon 3
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The Radiology Workflow

. Uiagnostic
Initial capture image and
of patient dermagraphic
dernographic Fadiology report stored irfo presegriwtersi to
information - fW radiclogist
Registration report Report 3 A
| Repository
patient
information bﬁ?::aﬂ?::ai::: Lightbox
Referring
physician
;:au;rrgamu Radiology report Dagnostic image
- wiewed by referring and demographic
radiology 2 o L info stored faor
procedure ~Orders Placed physician < EtADrK ALCess 3
7 N procedure __— FiI
/ ( scheduled Folder
/ Yrefefch any relevant Image Mafnager
| examination orders dyior studies a“jj*mhl‘v'e
\ » . m&amy Modality  jmages
\ Orders Filled stored
\ Break d h Fatient and ceaf.'re
S rear L Ihe infarmat prf refrieved

S Entered order into
ST cific radlulucy
rrocedure steps To
ke performed

acguisition
completed

prirtecd Film

by Jherrmodaity

acquisition osition patient
completed and azquire image
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ADT

Pt. Registiation [RaD-17+4

. 1 +—Placer Ouler Manazement [FAD-2]
Patient Update [RAD-17] s Filler Order Marsgervert [RAD-T]
3 & ppointent Notifizstion [RAD 48

4Pt Rezisteation [RAT-1]

112: Patient Update [RAD-12]

L3 Oder Fller
e %

T Modalitr PS inProgress [RALLE]
T Modality PS5 Corrpleted [RAD-T]
T Creser FS inProgress [RAD-20]
T Crestor FE Compleed [RAD21]

Crder Placer

+ Procadure S chediled [RAT-4]
T Irage Availhility Query [RAD-11]
+ Procedire T ated [RAD-17)]

T Perfiermed Work Status Update [FaD-42]
| Perfrermed Wark Statos Update [FaD-42]
T Instamce Lolabibty Hobfication [FAT-459]

b Creator PS Conpleted [RAD-21]

Ferfoerned
Procedue

Step Manazer

—» Todahty Fe M PRog 1255 LEBl 0]

= Modality PS Conpleted [RAT-7]
= Creator FE in Progwess [FAD-20]
= Crator FF Completed [RAD-21]

= Mod ality P2 1n Pregress [FAD-A]
o Modality P5 Corrpleted [FAD-T]

Evidence Creator Iage Display
. Storaze - Craator Imes
Comuritert [FAD-10H- S toved [RAD-12] dCraery Tmages
-14]
Fetrieve [mages
[FAD-16]
Image Imaze _-4""J
Managzer Awlive

Storage
Cormmitment [FAT-10] 7]

T Modality Immaze Stomed [FADSE]

& Cruery Modality Werklist [FAT-3]

Lequsibion
Modality
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IHE-tarjonta: Integration Profile

COMMITE

Scheduled Workflow .
) Charge Posting
Admit, order, schedule, Colect and t timel
billable procedure details
Teiere Patient Import Presentation of Post- Reporting
worklists, Information Reconciliation Grouped Processing Workflow
"';’r';om"?‘“:' Reconciliation Workflow Procedures Workflow —
- Reconcile Reconcile imported || Manage individual Manage -
a "".g?m worklists, status, data objects procedure image worklists, track "'"'“l ; [EE{Es
: tedl and data objects for| subsets from a status, perform Y (EETETD
TREEL ST unknown patients multi-procedure & notify image ey
and demographics acquisition for processing & A 'i"_'mm
changes viewing & reporting CAD steps g
Consistent Key Image s T
Presentation Notes and Numeric
of Images Reports
P Kol o )| o s
, = 1 manage, retrieve
manage, ”r‘s;;:m:: & use objects to & u;':’simle
retrieve & softcopy grayscald flag_smnlﬁca nt diagnostic
_ use presentation stateg images reports with
Images ontienal imaas
Teaching File Radiation
& Clinical Exposure
Trial Export Monitoring
ldentify, Create, store,
anonymize & , retrieve]
store objects & use radiation
for teaching dose SR object
files or clinical
trials

Access to Radiology Information

Portable Data for Imaging
Consistent access to images and reports on CD Me
Cross-Community Access for Imaging

Consistent guery and retrieve mechanism for
imaging information across communities

Cross-Enterprise Document Sharing for Imaging
Consistent sharing of images and radiology reports across
enterprise boundaries

Other Radiology Relevant Profiles:
ITI ATNA — Radiology Audit Trail Opton, ITI RID, ITI PIX
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IHE Integration Profile - SWF

. Scheduled Workflow
= Kuvantamisosaston TR
tyonkulku kuvataan IHE:n
manage Patfenlt .fmpg:rr:‘
Scheduled Workflow ol | Informmtion || Reconcliatior
L pethoan 5 Reconcile Reconcile import
(SWEF) —profiilissa ﬁ oris s, || dt e
::5‘&%“?351?‘&

= Profiilit maaritelty IHE:n
Technical Framework (TF) | S

Imana
mlrhugra‘ﬂ

-dokumenteissa e

images
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IHE TF - Scheduled Workflow

ADT
————
/Pt.’Reg:i;lIancn [RAD-1]4 :Plher Order Management [RAD-2] L Pt Registration [RAD-1]
Patient Update [RAD-12] SRR - 4 12: Patient Update [RAD-12
4 atient Update [ ! —)Fﬂlerbﬂ‘.er Management [RAD-3] anent Update [ !

= Eiltermeja HIS, i

- Appointhent Notification [RAD-48]

D55/ Order Filler Order Placer
\ Y, |
R I S PAC S * + Procedure Scheduled [RAD-4]
' SN o — = | T lmage Availability Query [RAD-11]
e - + Procedure Updated [RAD-13]
* Modality PS in Progress [F.AD-6] T Performed Work Status Update [RAD-42]
* Modality PS Completed [RAD-7] M Performed Work Status Update [FAD-42]
* Creator PS in Progress [RAD-20] Instance Avalability Notnfication [RAD-49]

T Creator PS Completed [RAD-21]

= |[HE:n Actorellla o iy

f
4 Creator PS in Progress [RAD-20]
1 Creator PS Completed [FAD-21]

on maaritelty P

Performed Commitment [RAD-1014 Stored [RAD-18] 4 Query Images

toiminnallisuus, el .
Transactions [ e [ e

— _\'lULlﬂ.-.Ll_\’ rom rlut_'u:u (rALr=uy
—+ Modality PS Completed [FAD-7]
— Creator PS in Progress [RAD-20]
— Creator PS Completed [FAD-21]

= Toiminnallisuus oS P AR

e . . \_~ Tlodality PS Completed [RAD-7] ™ -
maaritelty TF:ssa |\2 X e
I Query Modality Worklist [RAD-5] \
\ /
N 4
~ -

-~y -
T e - —
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IHE TF - Esimerkki

Actors Transactions Optionality Vol. 2/3
Section
ADT Patient Registration Patient Registration [RAD-1] R 41
Patient Update [RAD-12] R 412
Order Placer Patient Registration [RAD-1] R 41
Patient Update [RAD-12] R 412
Placer Order Management [RAD-2] R 42
=TT T T4 Filler Order Management [RAD-3] R 43
y; < ~ Appointment Notification [RAD-48] 8] 448
I Department System Scheduler/ ‘Patieut Registration [RAD-1] R 41
Order Filler . 3 3
\ Patient Update [RAD-12] R 412
N\ < # | Placer Order Management [RAD-2] R 42
[~ —_——_- - Filler Order Management [RAD-3] R 43
| ~Procedure Scheduled [RADF] ~ _ R 44
( Query Modality Worklist [RAD-5] ) R 45
~ I ~Madality Procedure Stgp [n.Brogrels. R 46
[RAD-6]
Modality Procedure Step Completed R 47
[RAD-T]
Images Availability Query [RAD-11] 8] 411
Procedure Updated [RAD-13] R 413
Creator Procedure Step in Progress R 420
[RAD-20]
Creator Procedure Step Completed R 421
[RAD-21]
Performed Work Status Update [RAD- O 442
42]
(as the Receiver, see Note 1))
Appointment Notification [RAD-48] 8] 448
Instance Availability Notification O 449
[RAD-49]
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IHE TF - Esimerkki

4.5.2 Use Case Roles

—__——_

.= =~ | Importer
' s Department System N Acquisition
\ Scheduler/Order Filler ! Modality

—

Actor: Acquisition Modality

Role: Responsible for requesting and receiving data from the Department System
Scheduler/Order Filler.

Actor: Importer

Role: Responsible for requesting and receiving data from the Department System

— =Selreduler/ Order Filler. .~~~ — = === -

- ‘\
- ~

( Actor: Dep'u'tmen‘r S}"STEHI Scheduler/Order Filler )

-
-~

~ 4.5, 3 Referenced Standards =~
S o DIC OM 2011 PS 3.4: Modality Worklist SDF’ Clqas_ -

—
— — -
T R e e o ————— —
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IHE TF - Esimerkki

Attribute Name Tag Query Keys Matching Query Keys Return

SCuU SCP SCU » ~SCP ~ .

Accession Number (0008.0050) F+ (Note 1) F+ (Note 1) E~+ I g+ [[HE-3] )

Requesting Physician (0032.1032) ] [ ] NN = -~

Requesting Service (0032.1033) 0 0 0 0

Referring Physician's Name (0008.0000) (0] Q R+ 4

Visit Identification

Admission ID (0038.00100 8] O [0} B

(IHE-3): A value (Non empty field) shall be returned in the Accession Number attribute if the
field was requested by the MWL SCU.
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IHE TF - Esimerkki

Table 4.8-1: Suggested Image SOP Classes

COMMITE)

SOP Class UID SOP Class Name
1.2840.100085141.1.1 Computed Radiography Image Storage
1.2.840.10008.5.14.1.1.2 CT Image Storage
1.2.840.10008.5.14.1.1.4 MR Image Storage

1.2.840.10008.5.1.4.1.1.20

Muclear Medicine Image Storage

1.2.840.10008.5.1.41.1.128

Positron Frmssion Tomography Image Storage

1.2.840.10008.5.14.1.1.481.1

RT Image Storage

1.2.840.10008.5.14.1.1.7

Secondary Capture Image Storage

1.2.840.10008.5.14.1.1.6.1

Ultrasound Image Storage

1.2.840.10008.5.141.131

Ultrasound Multi-frame Image Storage

1.2.840.10008.5.14.1.1.12.1

X-Ray Angiographic Image Storage

1.2.840.10008.5.14.1.1.12.2

X-Ray Radiofluoroscopic Image Storage

1.2.840.10008.5.14.1.1.1.1

Digital X-Ray Image Storage — For Presentation

1.2.840.10008.5.14.1.1.1.1.1

Digital X-Ray Image Storage — For Processing

1.2.840.10008.5.141.1.12

Digital Mammography Image Storage — For Presentation

1.2.840.10008.5.141.1.1.21

Digital Mammography Image Storage — For Processing

1.2.840.10008.5.14.1.1.13

Digital Intra-oral X-Fay Image Storage — For Presentation

1.2.840.10008.5.141.1.131

Digital Intra-oral X-Fay Image Storage — For Processing

1.2.840.10008.5.14.1.1.77.1.1

VL Endoscopic Image Storage

1.2.840.10008.5.14.1.1.77.1.2

VL Microscopic Image Storage

1.2.840.10008.5.141.1.77.13

VL Slide-Coordinates Microscopic Image Storage

1.2.840.10008.5.141.1.77.14

VL Photographic Image Storage
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Scheduled Workflow ominaisuuksia

= Vakioitu rajapinta potilastietojarjestelmiin,
kuvantamislaitteille ja kuva-arkistoihin

= Tuki potilashallinnon sanomille, kuten
henkilotietomuutoksille ja osastosiirroille

= MPPS-palvelu: mahdollistaa tiedon
vastaanottamisen kuvantamislaitteilta

= HL7- ja DICOM-standardien linkittaminen

= Mahdollisuus hyodyntaa rakenteista
kuvantamispyyntoa
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Kuvantamispyynto-esimerkkKi

Order : Lahettava laakari tilaa kuvantamis-
R/O Pulmonary Embolism osastolta kuvantamistutkimuksen

Requested Procedure : Chest X-ray

Yksi tilaus voidaan
jakaa osaston

sisalla useaksi Scheduled Procedure Step :

lausuvien Chest PA and Lateral

laakarien

kokonaisuuksiksi Requested Procedure : NM Ventilation Perfusion

_ _ Scheduled Procedure Step :
Yksi lausuttava kokonaisuus NM Ventilation Acquisition

vol merkita useaa
kgvgn?g_mlslglttelden ty_ohstoﬂle Scheduled Procedure Step
vietdvaa hoitajan suorittamaa NM Perfusion Acquisition

tutkimusta
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Kuvantamispyynto-esimerkkKi

Order :
R/O Pulmonary Embolism

Requested Procedure : Chast X-ray

Scheduled Procedure Step : Performed Procedure Step :
Chest PA and Lateral Chest FA and Lateral

Requested Procedure : NM Penfilation Ferfusion

Scheduled Procedure Step :
NM Ventilation Acquisifion

Performed Procedure Step -

NM Ventilafion Acquisition

Scheduled Procedure Step | Performed Procedure Step
NM Perfusion Acquisition NM Perfusion Acquisition

COMMITE)
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Kuvantamispyynto-esimerkkKi

Order :
Chest X-ray

Lahettava laakari tilaa kuvantamis-
osastolta kuvantamistutkimuksen

Tilaus sisaltaa
yhden lausuttavan
kokonaisuuden

Requested Procedure : Chest X-ray

_ Scheduled Procedure Step :
Lausuttava kokonaisuus Chest P4 and Lateral

sisaltda yhden
kuvantamislaitteiden tyolistoille
vietdvan tutkimuksen
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Johtopaatoksia

= |HE tarjoaa valmistajille ja kayttajille
mahdollisuuden yhdenmukaiseen
kuvantamisen tyonkulun kasittelyyn
= Suurl maara valmista maarittelytyota
= Soveltuvuus omaan kayttoon tarkistettava

= Scheduled Workflow —profiili on todettu
Commitissa sopivaksi perustaksi RIS:n
jatkokehitykselle

= |[HE on erinomainen apu, el ratkaisu
Kalkkeen
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Pohdintaa

= Onko toimittajariippumaton kuvantamisen
ymparisto mahdollista saavuttaa?
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Kiitos!

juha.jarvinen@commit.fi
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