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Ubersicht

* Voraussetzungen

— Format, Struktur, Dienste (DICOM SR)
— Standardisierte Terminologie (RadLex)

— Applikationen und Architektur

e Chancen

— Integrationaspekte

— Befundberichtsanalyse

e Einsatz
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Warum ,Strukturierte Befundung® ?

e Medizinische Dokumente

R TS |
— Struktur -> keine standardisierte Struktur 5 eingeschrankte: i
_ o ' eVergleichbarkeit |

— Format  -> kein standardisiertes Format 3 _ o
. *Reproduzierbarkeit

— Freitext -> keine standardisierte Terminologie ' sAuswertung i
) S

— Daten, Daten, Daten....

e Auswertung

— nur Uber Freitextanalyse (Verneinung, Synonyme,..)

— keine semantische Verbindung (z.B. Bild und Befund)
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DICOM SR

Konklusion

Kriterien

Diagnose




UNIVERSITAT LEIPZIG

Universitatsklinikum
riEEEEL S ' Leipzig
Medizinische Fakultat I NRNARRNARARRNA © 5 ANRIRARNERNARN i SR 'Anstalt GHfentlichen Rechts
1Zini u

Voraussetzungen - Standards

 Format und Struktur

— DICOM Structured Reporting (SR) Spezifikation (2002)
 DICOM -> Integration mit Bilddaten

 Management von Befunddaten (Dienste/Services)

o Standardisierte Terminologie

— RadLex
» Indexierung von Bilddaten (z.B. Lehrarchive)

» Einsatz fir strukturierte Befundung moglich



TIT TR WEE R W

UNIVERSITAT LEIPZIG |

i Universitatsklinikum
'.-LLeipzig

'Anstalt GHfentlichen Rechts

Medizinische Fakultat

Voraussetzungen — IT

» Applikationen und Integration

— Architektur
e PACS/RIS
 Workstation/PC

» Userinterface (Datenmasken, digitales Diktat)

— Funktionalitat
» Datenintegritat (RadLex, OPS, ICD 10,....)

» Suchanfragen (komplexe Kriterien), Exportfunktion
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Voraussetzungen — Radiologische Expertise

e Strukturierte Befundung

— Definitionen

« z.B. Diagnostische Fragestellungen -> Modalitat -> Untersuchungsprotokolle

— Restriktionen
e Terme und Beziehungen
— Anatomie -> Morphologie -> Pathologie
— Diagnostische Sicherheit
» Kiriterien fur Diagnosen

— Morphologie
— Klinik
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DICOM-Structured Reporting (SR)

* Erweiterung des DICOM Standard

— Struktur und Dienste
e SR Information Model
SR SOP (Service Object Pair) Classes

e Service Rules

— Inhalt

SR Templates



UNIVERSITAT LEIPZIG

Medizinische Fakultat

Universitatsklinikum
R R e — I L ~ Leipzi
i: z.'.; :I.:Illl.ll.l.ll?l -!m Fﬂ- ;:ﬁ:::ﬂ:ﬁ -‘I“ ‘{/Ansmlgﬂenﬁhen Rechts

SR — Information Model

SE Document

l ] Name (Concept Name)

A coded entry using Triplet Encoding attnbutes:
- Code Value: a computer readable and searchable identifier

tai - Code Scheme Designator: an identifier of the coding organization
contamns - Code Meaning: human readable text
1-n Value
It could be:

- CONTAINER: for headings or categories, e_g. titles, subtitles
—® Content Item - TEXT: for free form textual expression
- PNAME: for persons’ names
! -DATETIME: concentrated date and time of occurrence
- DATE: calendar date of occurrence

- TIME: time of day of occurrence
- NUM: for mumeric value or measurement with associated mmts
- IMAGE: for UID references to Image SOP Instances
0-n - WAVEFORM: for UID references to Waveform SOP Instances

- COMPOSITE: for UID references to Composite SOP Instances
- UIDREF: for Unnque Identifier identified by concept name

- SCOORD: for Spatial coordinates of a geometric ROl in Images
- TCOORD: for Temporal coordinates of an ROI in Waveforms

- CODE: coded expression of the concept
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DICOM SR — Report Management

Administrator module

Handling third
party reports

SR Setup

(using private or DICOM standard templates)

Create document template

Docmuent SE. Tree
template i eme—— {Text file) [«
{(HTMIL. file) —
End-user modules f&eam nEW POt | Internal modules | pace prra.
SR FEditor D ocument
SR Manager
|
(HTML /SR '
Converter) DICOM
Validate ' L+ | DICOM SR
: =] e
l Edit report DICOM
e DCMTE SR
Load ref HTML . DICOM ,
< mg:_s 5= B ( DICOM SR File 7
Encoding and .
= Services) Remeji Store | ——> Dataflow format
FDiB]ﬂ“T i ' Intemal interacti ons
- Load l'l:l}ﬁ]'l' DI(.1{:' ]I'LI with the SE. Editor
| SR Viewer I = Data —» Transactions
b S
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Document Root MNode COMNTAINER Leaf Node CODE
"Chest X-ray" (Document Tithe) - has concept mod “Viows = PA and Latoval

Cantent Mode CODE Leal Node IMAGE Heading Node Heading Mode
“finding = mass” " Basahine” CONTAINER CONTAINER "Specific
" Conclusions” Image Findings"
I
—> e e
Content Mode CODE Caontent node SCOORD
Leal Node NUM Leaf Mode CODE .
n_pr _ " - otio i — "conciusion = probable " hest dlrstration of
diameter= 1.3 <m margination = infilrative maligna . findings"
1
4 i A
1 1
1 1
q I
1 1
1 1
1 ]
# L —
selected from

Leaf Mode IMAGE

Caontent Node PNAME Content Node UIDREF Content Mode PMAME
"Recording Observer = " Studly lnsiance UTD of " Patient-Dala-Acquisiion
Smith* Johin®Dr™" Ewvidonice Directly Examined Subject = Homer™Jang™""
by RO=1.2.34.56.7.100" * Retatonship Modos

— = By-value
-——= Byreference
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Standardisierte Terminologie

. RSNA (2008) - RadLex®

— Aufbau tber ca. 5 Jahre
» 14 Subkommitees, insgesamt 200 Radiologen (12.000 Terme)
« Vereinheitlichung der klinischen Kommunikation

* Vereinfachung der Datenanalyse bildgebender Untersuchungen

— Elektronisch verflgbar
* Englisch, Deutsch
* Online Termbrowser (sprachtibergreifende Suche)

* Download (frei erhaltlich)
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Standardisierte Terminologie

« RSNA (2008) - RadLex©

— Struktur
e Term, ID, URI, Oberterm, Unterterm

» Baumstruktur (gerichteter azyklischer Graph)

— Inhalt
o Allgmeine medizinische Terme

— Anatomie, Diagnosen, Behandlung

* Morphologische Terme

— Bildbeobachtungseigenschaft, Modifikator

e Technische Terme

— Modalitaten, Verfahrensschritte
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Edit

=

2| g | eh

@ Classes | = Slots | = Forms | # Instances

C LASS EROWSER

; CLASS EDITOR
For Project: @ radlex_2.0 For Class: @ RadLex Term dnstance of radlex_metaclass, internal nam... | B | = |
Class Hierarchy | . " X u h Preferred Mame Marne Yersion Number [
THING || |RadLex Term | |RiDL |
o SVSTEM-CLASS ;g
7 ® Fadlex Definition Comment Source
o= 0 Radlex Artribut ‘ ‘
o- @ Radlex Synomym
¢ ® Radlex Term
. . +
o @ Anatomische Entitat i ACRID ACR Term SYNONyms
@ Anforderung zur Bildgebung : | | | |
o= @ Attribut Bildgebungswerfahren 3 :
o @ Behandlun 3
) f i SNOMED ID SNOMED Term =
& @ Beziehung :
¢ @ Bildbeohachtung | | | | -
o= @ Erkrankung werursacht durch Medikamente ader Toxine §§ LT (8
o= @ latrogene Starung oder Erkrankung UMLS ID UMLS Term
o- @ Infektidse ader entziindliche Erkrankung : | | | |
o= @ Rardiovaskulare Erkrankung mE
O= . Negp|asma . Is A SEngnt ofr Continuous i
o= @ Pathophysiologischer Prozess | |
o @ Verletzung :
23 + R + *
@ Visuelles Merkmal |3 Fart Of Contained In Eranch Of
o= @ Bildbeobachiungseigenscharft > : | | 9
+ +
: Member OF
Superclasses LAERE: | |
@ Radlesx :
;; I A
4] Il | [»]
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(file:/Users/dirk/Desktop/radlex_frames-german_2.0/radlex_2.0_germanWithoutSynonyms/radlex_2.0...

File Edit Project Code Window Tools Help
Dje|E| |4 B| 6| x| ﬁpmrégé

@ Classes | mslots | = Farms | 4 Instances
CLASS EROVSER

b CLASS EDITOR

E .
For Project: @ radlex_2.0_german_BEeta i For Class: © Wirbelsiule gnstance of radlex_metaclass, intemal nam... 5, [ |
Class Hierarchy |R" "y | " X " ~ | £ Preferred Name Mame Yersion Numbeg |
o @ Stamm = |m‘irbelséule RIDF741
o @ Tharax :
o= @ Umere Extremitat Definition Comment Source
¢ @ Wirbelsaule |
o= I Wirbelkiraer
o B Wirbelsaulenband H
o= @ Wirbelzdulenfazzie ACRID ACR Term SYNONnyms o
o @ Wirbelsaulenfo-amen : | | | |
- @ Wirbelsaulengelenk
@ wirbelzadenmJaskel =|:| SNOMED ID ShOMED Term 1
@ Musculus extensir coccygis : | | | | T
o= @ Musculus flu:u:u:ust_alls_ Modified By e
@ Musculus interspinalis UMLS ID UMLS Term
o= @ Musculus intertranswe-sarium | | | |
¢ W Musculus longissimus ]
@ Musculus longissimus : . - -
o . iols A ® Segment OF ® Continupus Wi ®
@ musculus longissimus capitis . e .
@ Musculus longissimus cericis §§ | | | | |
© Musculus reultifidus " " E
® Musculus rotatoris ;| Part Of Contained In Branch Of hd
@ Musculus sacrospinalis = ;f | | | | |
vl o + |
| & il Tributary OF Member OF
Superclasses o | | |
@ Anatorischa Enticét :
= e e | |
: Role Documentatic Constraint) < P AR K |
il 4 Il | | v
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(file:/Users/dirk/Desktop/radlex_frames-german_2.0/radlex_2.0_germanWithoutSynonyms/radlex_2.0...

File Edit Project Code Window Tools Help

O|E|E| |4 |B|E|%] | tu|b

|[l Classes |/-5Iuts |/ = Forms |/ 4 Instances |

CLASS BROWSER I

For Project: @ radlex_2.0_german_Beta

E

CLASS EDITOR

§§ For Class: @ Bildbeobachtung

Class Hierarchy |?'-'$ " W | - " ) " - Freferred Mame Marne Version Mumbe |
¢ @ Radlex Term = -/ |Bldbeobachtung RIDS |
o= I Anaromische Enttat
@ Anforceruny zur Bildcelhung i Definition Comment Source
o= @ Atribt Bilcgebungswerfahren | | [an observation rrade sased |- |
o @ Behandlung | joninterpretation of ar image |
) | lor imanes. including wsual b
o= @ Beziehung 3
: .
¢ @ Bildbelbachtung ACR ID ACR Term SYNONYms [
o= @ Erkrankang werursacht durck Mecikamente oder Toxine | | |
o= @ latrogene Std-ung oder Erkrankung
o= @ Infektidgse oder enzincliche Erkrankurg SNOMED 1D SNOMED Term |
o= I Fardiovaskulare E-krankung | | | B
o Meaplasma
® Neaplasma Modified By L
o= @ Pathophwsiologischer Prozess H
3 UMLS 1D MLS Term
o= i YerletzLng :
@ Visuelles Merkmal | | | |
o= @ Bildbeabachtungseigenscharft . - ) | E
o @ Eildgualitat Is A Segment OF Continunus Wi »
o @ Fremdkirper | | | | |
o @ Lzhratribut :
4 + +
o @ Wodifikatar Fart Of Contained In Eranch Of i
o= I Substanz | | | |
Tributary OF Member OF
Superclasses 5 | |
@ Radlez Term
Role Documentatic  Constraint & | % 4| & E
4 ll | | ¥
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(file:/Users/dirk/Desktop/radlex_frames-german_2.0/radlex_2.0_germanWithoutSynonyms/radlex_2.0...

File Edit Project Code Window Tools Help
O|E|E| |+ (B | 2| | gu| b

|[l Classes |/-5Iuts |/ = Forms |/ 4 Instances |

CLASS BROWSER

; CLASS EDITOR
For Project: @ radlex_2.0_german_Beta For Class: @ Meoplasma  {nstance of radlex_metaclass, internal nam...
Class Hierarchy |?'-'$ " " | . " X " - | Prefemred Name Mame Yersion Numbg |
¢ @ Bildbedbachtung sl |Neuplasma RIDZS57 |
& © Erkrankang werursacht Jurck Mecikamente oder Toxine :
o= @ latrogene Std-ung oder Erkrankung Definition Comment Source
o= @ Infektit=e oder enzincliche Erkrankurg ' =g [’ﬂjdifiErS "bEnigrt, - |
o= @ Kardiowaskulare E-krankung mahgﬂalm_ andl
"wncerain notensial’ 1o hat
¢ @ Meaiplasma
&= @ Azihiszelneoplasia || ACRID ACR Term Synonyms L
o @ Blutcefaknenplasie : | | | |
@ Chordam :
* @ thoronkerzinem { SNOMED ID__ SNOMED Term |
o= Dentale Meoplasie : | | | | T
& EnFiuI‘fTﬂphatlS:her.Sacktumur Modified By e
o= @ Epitheliale Meoplasie : UMLS ID UMLS Tarm
7 @ Fettige Meoplasie
® Lipoblastomatoss §§ | | | |
T o A o] e ] o
rr|| W ® L i i L
¢ ® Liposarkarr : Is A Segment OF . Continunus Wi
® Anjiorraolipcsarkorm : |.' Bilcbeobachiung | | | |
@ Dedifferenziertes _iposarkom ) E
@ Cemischtes Liposzarkom - §§ | | | | |
ML} Tributary Of Member Of
Superclasses [} | | |
@ Bldbeobacktung
Role Documentatic  Constraint & | % 4| & E
4 ll | | ¥
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(file:/Users/dirk/Desktop(radlex_frames-german_2.0/radlex_2.0_germanWithoutSynonyms/radlex_2.0...

File Edit Project Code Window Tools Help
DE|E||£ 2| |ow | b

<ﬁ,\uﬂ"ﬂ'tél_r,l'né

@ Classes |/-Sluts |/ = Forms |/ # Instances
CLASS BROWSER

For Project: @ radlex_2.0_german_Eeta

Class Hierarchy

S

;. CLASS EDITOR

i| For Class: @ Modalititbezogene Eigenschaft

Frefermred Mame Mame

gnstance of radlex_met..| 5, | o |

D

Yersion Mumbg

o I Radlex Ao
¢ @ Radlex Term
o @ Anatomische Enttat
@ Anforcerund zur Bildcebung
o= @ Artriblt Bilcgebungswerfahren
o= @ Behandlung
& @ Beziehung
o= @ Bildbeabachiung
¢ @ Bildhesbhachtungseigenschaft
o- I Bewegundseigenschaft
o= & Destruksionsmuster
o= @ Fokalitén
@ Form
¢ @ Modalitatbezigene Eigenschaft
o= Modfilkator An-eicherung
¢ © Modfikator Dichte
@ hyperdens
@ mgodens
@ isoders
o= @ Modfikator Echogeritat
o= @ Modfikator Schwackung

o=

Superclasses

@ Bldbeobachtungseigenschaft

Modalitatbezogene Eigenschaft  |RIDEOZ3E

I

Definition Comiment

Source

ACR 1D ACR Term

SMNOMED ID SKOMED Term

UMLS Term

Is A |f_i-||?"? Segment OF

o

SYNoONyms

&

Modified By

«

Continupus Wi

@ Bilcheaobachtungseige. .. |

Part OF Contained In

o

Eranch OfF

4

Tribulary OF rMember OF

Role

[4]

: Documentatic Constraint & | #| 4" | &
K I |

| |
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Chancen

e Integration

— Bild und Befund

« Semantische Verbindung

« Datenanalyse

— Befunddaten (blackbox)
» Indikationen, Modalitaten, Protokolle
» Diagnosen/Ausschlul’ von Diagnosen, Diagnostische Sicherheit

» Anteil Bildgebender Untersuchungen an Diagnosen/therapeutischen
Entscheidungen
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The annotation for lesion? s valbd and was saved
The annotation for lesion? is valid and was saved
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Euronet PHL (Pediatric Hodgkin-Lymphoma) Studie

E_H'I'F Organisation | Daten aul den Bogen

Altuelle Daten guf derm Bogen
S1 NB VB PET o~
2001-6 Mustermann, Max EuroNet-PHL-C1 o e x\
Staging (central review) / [— =% inm-a
Region Auspragunyg Speichern { .I, =y EE
upper cervical right| - kein hefall "’] 2 ﬂ]'_ @ + befall .I: [ — ,I
UpReEcemics! or TS v] 1 ﬂ]'_ - kein befall '.1 ‘&\ I_,.‘-r ,
lower cervical right|- kein befall -2 nNC WuRHeL ;
lower cervical left|- kein hefall |
supra clavicular right| + hefall v] 1 M
supra clavicular left| - kein hefall v] 2 M \\
infra clavicular right|- kein hefall '] S = r |
infra clavicular left| + bafal | Q\\
aullary right|- kein befall |-
axillary left| + befall '] R !
lung hilar right| u unklar > 3 N 2
lung hilar left] 4 unklar -l 3 N|C
upper mediastinal | u unklar '] NI .
riddle mediastinal [nn, BN .
loweer mediastinal | .. | =
supradiaphragmatic right| n.n. "’] -1 ﬂ]'_ 'CJ
Beschreibung Speichern I, I |
Motiz: _]Mr (= | == |
) -'
_ e
L \
| ] \
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File  Ect Project oWl Code  Toolz  Windows  Help

NeE B0 b IO ar cépmrégé

|/" Metadata (unnamed owl) |/_. i Clagzes |/- Properties r’ Inclivicuals |/ = Forms
SUBCLASS EXPLORER W), CLASS EDITOR

For Project: @ RadiQ291 22007 ChWLGerman For Class: 0 |Maligner_Tumor (instance of owlClass) || Inferred View
a
A=zerted Hierarchy w g} % |j ﬁ' @ (B [ Annotations [
ol Thing 2] Property | Valle | Lang |
B ordisClass = rotz:comment =
Y . Fadiologizche_Bildinfarmation 2 ridts:label Maligner Tumar
b Anatomizche Ertitst
v O Morphologische_Entitat %
b O ualtstive_Morphologische_Ertitét |
b O Quartitative_MorphologischeEntitst ﬁ ﬁ i ﬁ Q M Properties and Restrictions
L . Pathologizche Ertitat M| hatGrate  (muttiple Location_Feature_Cuslity)
|7_' Tumar | m hatLokalization  (muttiple AnstomizcheErtitét) =
0 Benigner_Tumar
|. Maligrer _Tumor | il
b Befundungsmodel @: Qu & [ C ]superclasses ﬁ Qu ‘.3 &3 & & Digjoints
p O Radlex Fumgr 0 Benigner_Tumar
¥ . Bildacuisition (hat_Metastase some Anstomische_Ertitét) or (infitriert some Anstomische_Entitét)
b 0 Kortrast_Phase | =

=
~ 68 9 P 'f?. d‘% Ay B e ) Logic Yiews 8 Properties View
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Medizinische Fakultat o=

Herausforderungen
e Zutaten vorhanden
— RadLex -> Validierung!
— DICOM SR -> ausreichend?

« Strukturierte Befundung fur welche Anwendungsfalle?

am) If\mf\lf\+lf\l’l 1 aVa VFaYal

I .
— | IIpICIIICI Iuciuliyclli

— keep it simple...!

» Applikationen (anspruchsvoll!)

— User Interface, Workflow



UNIVERSITAT LEIPZIG

Medizinische Fakultat

/ Universitatsklinikum
~ Leipzig

Anstalt GHentlichen Rechts

" @ Grab File Edit ETIUEE Window Help = o« Tue 634 AM @
= - m

dali|

I:mﬁ ﬂ

2. JPLwehlng




UNIVERSITAT LEIPZIG JR_— P — %E;i;zeirgsit&isklinikum

Medizinische Fakultat R T T ‘Anstalt &ifentlichen Rechts

Ich danke fur Ihre Aufmerksamkeit!



