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Motivation fur Klassifikationen und Terminologien?

Mangelnde maschinelle Verarbeitbarkeit natirlicher
medizinischer Sprache!

Magen Befnd  ||m Antrum, hinterwandig, ist ein mitteltiefes, glatt begrenztes Ulkus im
\.~—-. |abheilenden Stadium mit emem Durchmesser von ca. 3 mm zu finden. Die
S : |Lasion blutet spritzend arteriell aus sichtbarem Gefab [Forrest la). Im
ﬁ;—* . Magen Injektionstherapie mit 22 ml Aethoxysklerol 0,52 zur Blutstillung.

Ph&nomene:
- sprachliche Variabilitat (Synonymie, Homonymie, ...)
z.B. Niere, Kidney, Nephr-itis, Arteria renalis
-Begriffshierarchien, (weitere) Begriffsrelationen
z.B. Niere isa Organ, Nephritis isa Nephropathie
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Standardisierung auf verschiedenen Abstraktionsniveaus

Informations-
Fall- verlust
Sharing gruppen-
and system
Reuse (~ 10%-102 Gruppen)

Statistische
Klassifikation
(~ 103-10% Klassen)

z.B.1CD-10, OPS, ...

Kompositionelle zB. SNgXE&CT’
medizinische Terminologie T
(~ 10°-10% Konzepte/Termini)

Medizinische Fachsprache bzw. Terminologie
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Ausdrucksschwéache von Klassifikationen

- } ca. 12.000 Klassen
(Klassifikationen)

z.B. Krankheiten

-------- K25.9 | -=-------

Ulkus ventriculi, n.n.bez.

—_

Magengeschwir, Ulcus ventriculi, Ulcus ad pylorum, Ulcus pyloricum,
Ulcus praepyloricum, Ulcus pepticum ventriculi, Ulcus pepticum des
Pylorus, Ulcus pepticum des Magens, Ulcus callosum ventriculi,
Antrumerosion, Magenulkus, Magenschleimhauterosion, Magen-

schleimhautdefekt, Magenwanddefekt, Magenerosion, ...

ca. 400.000 Begriffe
(Terminologien)
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Klassifikation und Terminologien

Ulcus ventriculi (+ Sekundiarkode B96.811)

Klassen-1D Text Term-ID | Begriff-ID
(ICD-10) (Alpha-ID) |(SNOMED CT)
K25.0 Ulcus ventriculi, akut mit Blutung - -
Alutes Ulcus ventriculi mit Blutung 15497 89748001
Alutes Ulecus ventriculi mit Hamorrhagie 1101506
Alutes Magengezchwiir mit Blutung 197444
Dieulafoy-Krankheit 175618 (89748001
Dieulatoy-Ulkus [78281 WEGEN
Exulceratio simplex Dieulafoy 131915 109558001)
K259 Ulcus ventriculi, weder als akut noch als - -
chronisch bezeichnet, ohne Blutung oder
Perforation
Magengeschwiir [5052 397825006
Ulens ventriculi 15051
Ulcus pyloricum 111881 39204006
Ulcus prapyloricum 15055 22620000
Infektion durch Helicobacter pylori bei 132930 89662003
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Ausdrucksstarke von Terminologien

Terminologien zerlegen Ausdricke in ihre Bedeutungsbestandteile
und rekonstruieren die Gesamtbedeutung mit einer Grammatik.

Geschwire (Entziindungen, Tumore, ...)

— A T——

Topographie  Seitigkeit Verlauf  Ausbreitung Atiologie

- Hirnhaut - links - akut - focal - Bakterien

- Hals - rechts - Ssubakut - multifocal - Streptokokken
- Niere - beidseitig - chronisch - diffus

- Lunge - Virus

- Adenoviren

- \

Erforderlich:
Kompositioneller Ansatz (Postkoordination)
statt Enumeration und Hierarchisierung (Prakoordination)

Koordination von Klassifikationen und Terminologien

"COI’ltent MOdeI fOI‘ the ICD‘].]. ReVISIOI’]" ¥ 2 ICD11 Information Model * |
bmir.stanford.eduffile_asset/index.php/1522/BMIR-2010-1405.pdf

GincabescrptorSecion. | | wf ot mm &
-0

. (M bodyPart (1
/. DiagnosticCriteriaSection

M bodySystem
. £ Search this site 2 ExternalCs
ICD-11 Revision c——— sl
(M morphologically Al
' ICD1ONotesAndHint sSection (MW severtyScale
Home > ' LinearizationSection

[ signsAndSymptor

iCAT - Initial ICD-11 Collaborative Authoring Tool! & e

<% TermSection 1|l\mnnr-e\sm:s ¢ orisiStatusValues
< TrealmeniSection [l rertene: classificatinnStat e
Figure 3. The ICD-11 Information Model. Metaclasses
group related properties (e.g.. body part. body system.

This platform is used for the initial authoring of the ICD-11 alpha draft. signs and symptoms. and severity scale) into sections
(e.g..ClinicalDescriptionSection).

_
O
o
_
=
s
B
i e

= The iCAT production server is available at: http://icat.stanford.edu/

* he demo and taining ICAT platform fo aailebleon: | This informal model is implemented in a three-layer
model documented in UML: * a) The Foundation laver
The content of ICD-11 categories can be edited by going to the| (livided into kla) the Ontology layer that is intended to
20 SISCHND (e CHEGON I (e DEIRICRY. be aligned with a subset of SNOMED, and (1b) the
https:/sites.google.com/site/icd11revision/home/icat Category laver that contains the description of each
ICD category; (2) the Linearizations layer—a
generalization of the traditional ICD classifications that
provides the backwards compabibility (including their
inclusions, exclusions, and residual categories) and
supports new use cases.
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Ubersicht

n Motivation flr Klassifikationen und Terminologien
n SNOMED CT: Einfihrung

n SNOMED CT: Beschreibungslogik

n SNOMED CT und Wissensverarbeitung
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SNOMED: Historie, siehe ,http://www.ihtsdo.org"

1965 SNOP: Systematized Nomenclature of Pathology

1974 SNOMED: Systematized Nomenclature of Medicine,
N = 44.587 terms

1979 SNOMEDII: Erweiterung

1984 SNOMED |II: Deutsche Ubersetzung und Erweiterung
N = 80.000 terms (Prof.Wingert, jetzt ID GmbH)

1993 SNOMED lll: SNOMED International,
N = 130.580 terms

1998 SNOMED® RT™: SNOMED Reference Terminology
(Release 1.0 Nov 2000, Release 1.1 July 2001)

2002 SNOMED®CT™: SNOMED Clinical Terms,
Merger of SNOMED RT and Clinical Terms V.3 (the Read Codes)

N = 350.000 Concepts, 800,000 Terms, >1 Mio. Relationships
2004 included in 2004AA UMLS-Metathesaurus.
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IHTSDO: Int. Health Terminology Standard Dev. Org.

n Internationale Non-profit-Organisation nach danischem Recht, Sitz
Kopenhagen

n Gegriindet 2006

n Mitglieder: Australien, Kanada, Danemark, Litauen, Niederlande,
Neuseeland, Schweden, Singapur, Spanien, Vereinigtes
Kdnigreich, Vereinigte Staaten

n Corporate Affiliates

n Halt die Rechte an SNOMED CT seit 2007

n CEO: Jennifer Zelmer (Kanada)

n Chief Terminology Officer: Kent Spackman (USA)
n http://mww.ihtsdo.org
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SNOMED CT: Core table format

N
Descriptions Table [ 2 ) Concepts Table ( 1) Concept 14397826006 !Hclinical finding

_/’—A / -
Concept ID p»Concept ID (D< ?Z‘H?Pt Status: Current
Description 1D Fully Specified Name A\ odes
Term SNOMED RT code tOrrgmaf Snomedid : D5-32017
Description status CTV3 code Reaaf C_C‘de (Ctv3ld) : XUYPs
Description type Concept status - Descriptions _ .
Language code Is-Primitive flag HE@1765744015 gastric ulcer (disorder)

\CE IE11785986014 GU - Gastric ulcer

rE]1785987017 gastric ulceration
i - -E11785985013  stomach ulcer
R | FDefinition: Fully defined by ..
Concept IDT Lis a

Concept ID2 | -
Relatictiahip Type TE]29334001 disorder of stomach

+[3] 40845000 gastrointestinal ulcer
@ =Group
Yassociated morphology
+[3]56208002  ulcer
—finding site
+[]69695003  stomach structure

Relationships Table ( 31

A A (23< HE1777426014 gastric ulcer
2 1

1

1

(1(2) Terminologie
(3)  (Formale) Ontologie
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SNOMED CT: Ubersicht

Major
Hierarchies

Supporting
Hierarchies

SNOMED CT'’s Top-level Hierarchies Active Concepts
1. Clinical finding @ Disorders
2. Procedure A A
3.  Context-dependent categories H Flndlngs
W Procedures
4.  Observable entity
5. Body structure O Body structures
6. Organism B Substances
7. Substance ;
8.  Pharmaceutical/Biologic product B Organisms
9. Specimen H Qualifier values
10.  Physical object
11.  Physical force O context-dependent
¢ .
12, Events . . B S0 contexts
13.  Environments and geographical locations
14.  Social context [ observable entities
15.  Staging and scales 0O . _
16.  Attribute Physical objects
17. Qualifier value Die Kategorie 1 "Clinical finding" enthélt "Disorders" und die Kategorie 5
18. Special concept "Body structures" enthélt "Morphological abnormalities" als Unterkategorien.
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SNOMED attributes used for finding and disorder concepts

Finding site ~~—————————————— Body structure

C ive agent # Organisms, Substances, Physical objects. Physical force
Associated morphology ———— @ Morphology

Severity # Mild, Moderate, Severe

Onset » Sudden, Gradual

Course ¥ Courses

Episodicity # First episode, New episode, Ongaing

Interprets # Cbservable entity, Biclogical function, Procedure

Finding/Disorder — Has interpretation —————————— Findings, Result comments

Pathological process ———————————® Pathological process descendents
Associated etiologic finding —————m Findings, Disorders
Tempora"y fo‘lr\njr‘ — i dimne Dicnrdare Drasadorae
1. Finding site
Has definitionz . . - . .
This attribute specifies the body site affected by a condition. Values for this attribute can only
Occurrence — D€ concepts from the Anatomical concepts hierarchy. For example:
Kidney disease HAS-FINDING-SITE Kidney structure
Stage
g Appendicitis HAS-FINDING-SITE Appendix structure

Subject of info




SNOMED attributes used for procedure concepts

Procedure site —————» Body structure

Method

Action

Direct morpholegy ————# Morphalogy

Direct

Direct device ———— Device
Indirect morphology ———» Morphalogy
Indirect devica ——————— Device

Using ————— Davice, Physical force

Z Access Surgical access values
Approach ————— Procedural approach
Priority ————————— Priorities
Has focus = Findings, Disorders, Procedures

Has inten! s——ntents

Recipient category 1. Procedure site

Access instrument

This attribute links concepts in the Procedure hierarchy to concepts in the Anatomical concepts
hierarchy. It describes the site affected by a procedure. For example:

e ki Aortic aneurysm repair HAS-PROCEDURE-SITE Aortic structure

Has specimen

Component

SNOMED CT: isa- and attribute-relations

19829001 Lung disease

Causative agent

—

233604007 Pneumonia 40733004 Infectious disease 36272005 Infectious agent

-

312342009 Infective pneumonia

Causative agent

75570004 Viral pneumonia 49872002 Virus
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SNOMED CT: isa- and attribute-relations

116312005 finding of lower limb 90834002 pain in limb
finding site
10601006 pain in lower limb 61685007 lower limb structure
53840002 structure of

300954003 pain in calf calf of leg

Ingenerf, Libeck /17

Formale Terminologie, z.B. SNOMED CT

CONCEPT: 397825006 Gastric ulcer

DESCRIPTORS (TERMS):
Gastric ulcer (1777426014, preferred), Stomach ulcer (1785985013),
GU - Gastric ulcer (1785986014), Gastric ulceration (1785987017)

DEFINITION:

Fully defined by ...

- Is a 64572001 Disease (disorder)

- Group
- Associated morphology 56208002 Ulcer
- Finding site 69695003 Stomach structure

8 Semantik-freie, identifizierende Kodes
8 Explizite Relationen

siehe Cimino-Kriterien fir Terminologische Systeme!
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SNOMED CT: Beispiel

CONCEPT: 397825006 Gastric ulcer

DESCRIPTORS (TERMS):
Gastric ulcer (1777426014, preferred), Stomach ulcer (1785985013),
GU - Gastric ulcer (1785986014), Gastric ulceration (1785987017)

Defining concepts instead of creating hierarchies manually:
DEFINITION:

Fully defined by ... ) o

- Is a 64572001 Disease (disorder) using description

- Group logic (DL) formalism.
- Associated morphology 56208002 Ulcer

- Finding site 69695003 Stomach structure

Creating subsumption-hierarchy automatically by a classifier:

INFERRED SUPERORDINATE CONCEPTS (by a classifier)
- 29384001 Disorder of stomach
- 40845000 Gastrointestinal ulcer
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Ubersicht

n Motivation flr Klassifikationen und Terminologien
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Ingenerf, Lubeck (20

10



Mogliche Beschreibungssprachen

n Naturliche Sprache

Jede Hepatitis ist eine Entziindung, die in einer Leber lokalisiert ist.
Jede Entziindung in einer Leber ist eine Hepatitis.

n Pradikatenlogik
instanceOf(x, Hepatitis) U  instanceOf(x, Inflammation) U
$y: instanceOf(y, Liver) U hasLocation(x,y)

n Beschreibungslogik
Hepatitis = Inflammation U $hasLocation.Liver

Formale Sprache: ,Rechnen®

LStefan Schulz, HL7-Jahrestagung, 2009
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Beschreibungslogiken

n Abwéagung: Performanz gegen Sprachumfang
n OWL-DL:

u Standardisierte Sprachspezifikation (W3C)

u Bewdhrte Editoren (Protege)

u angepasste Reasoner (classifier) -
bei Verwendung des vollen Sprachumfangs nur
bedingt skalierbar

Ingenerf, Lubeck (22
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Beschreibungslogiken

The Description Logic Handbook

Vi e Theory, Implementation and Applications
ek W
m‘?{f Edited by Franz Baader, Diego Calvanese, Deborah McGuinness, Daniele Mardi, Peter

Patel-Schneider
Published January 2003

E74 pages 14 tables 53 figures

Theory, Implementari
n;?wuuimn T} Hardback | ISBEN: 05217817680

For price and ordering options, inspection copy requests, and reading lists please
select:

UK | Morth America | Australia & MNew Zealand

4. Lomplexity Of reasoning k. M, Lanin

4. Relationships with other formalisms U, sattler, D, Calvanese and R, Maolitor

S. Expressive description logics D, Calvanese and G. De Giacomo

6. Extensions to description logics F. Baader, R. Kisters and F. Waolter

Part II. Implementation: 7. From description logic provers to knowledge representation systems D. L. McGuinness
and P. F. Patel-Schneider

8. Description logics systems R, Mdller and ¥, Haarslev

9. Implementation and optimisation techniques I. Horrocks

Part III. Applications: 10. Conceptual modeling with description logics A. Borgida and R. J. Brachman

11, Software engineering C. Welty

12, Configuration D, L. McGuinness

13, Medical informatics A, Rectar |
14, Digital libraries and web-based information systems I. Horrocks, D. L. McGuinness and C. ‘\Welty -
15, Natural language processing E. Franconi

16, Description logics for data bases A, Borgida, M. Lenzerini and R, Rosati
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SNOMED CT: Description Logic (Baader, Dresden)
DL-Dialekt EL:

‘ Name ‘ Syntax Semantics ‘
top T AT

conjunction conb ctnp?

existential restriction Ir.C {re AT |y € ALz ert Ay e CI}

DL-Dialekt EL+:
weitere Rollen-Axiome:

general concept inclusion CCD ¢t cpt

role inclusion rro-or, Csfrfoorl Cof

Ingenerf, Libeck /24
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DL-Dialekt , EL+"
Beispiel:

Pericardium C Tissue Il Jcontained-in.Heart

Pericarditis C Inflammation ' Jhas-location.Pericardium
Inflammation C Disease 'l Jacts-on. Tissue
Heartdisease = Disease M dhas-location.Heart

Heartdisease C dhas-state.NeedsTreatment GCI

has-location o contained-in C has-location Role Inclusion

d.h. Pericarditis E Heartdisease
C Jhas-state.NeedsTreatment
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SNOMED CT: Beispiel (Definieren statt hierarchisieren)

Descriphions

—[d 2394452012 Helicobacter-assoziiertes pylorisches Ulkus (Stdrung)
—|d 2394453019 Helicobacter-assoziiertes pylorisches Llkus

--Fluﬁ}f defined by ..

—+116680003  isteinfe

T-E]1EEIEI?EIEIDE infektidse Krankheiten des Abdomens

312121001 bakterielle Infektionskrankheit des Magen-Darm-Trakts
[

+[3]39204006 pylorusnahes Magengeschwir

[

+ 6185008 in Yerhindung mit Helicohacter stehende Krankheit

1-2450?5003 verursachendes Agens

|—E]BIII??4EIIIID helicobacter mylari
=F(5roun

--116676008  assoziierte Morphologie

| “5B208002  Geschwir

-+363698007  Befundlokalisatian
+[]280119005  Struktur des Magenpfartners

P Die Begriffshierarchie wird rechnergesttitzt deduziert.

Ingenerf, Liibeck / 26
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Verletzung am Arm

hasLocation
(oder seiner Teile) >

Amputation des
(ganzen) Arms

Verletzung der Hand ~ hasLocation

(oder seiner Teile)

Amputation der hasLocation
—_—

(ganzen) Hand

hasLocation Arm als Ganzes
—_—
(E-Konzept)

SEP-Tripel-Ansatz fUr partitatives Wissen

-

Arm oder eines seiner Teile
(S-Konzept)

is-r;yv

Hand oder
eines seiner Teile
(S-Konzept)

is-a/'

Hand als Ganzes part-of Teil der Hand
(E-Konzept)

‘\is-a

part-of  Tgj| des Arms

(P-Konzept)

is-r:yv ‘Ns-a
Unterarm oder
eines seiner Teile
(S-Konzept)

7N

\

‘\is-a

(P-Konzept)

7N
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SNOMED-CT: Anatomie

SEP-Tripel:
- anatom. Struktur

- anatom. Ganzes (Entity)
- anatom. Teil (Part)

Conceptld [3501 19005

Struktur des Magenpfértners (Anatomie)

Description Id [1702394017
[ atamie

Detail | Distributed relationships v |

(ConceptStatus Current
Legacy codes
SNOMED: T-DOT1F
CTW3ID: Hatll
[Descriplions
[@1702393011  Struktur des Magenpfartners {(Anatomie)
[& 1702394017 Struktur des Magenpfartners
E1225725016  pylorus
1702395016 Pfartner
[F12000734015  Pfartnerstruktur
= Primifive
= 116680003 isteinfe
#[]245415005  Region des Magens
+ 91837002 anatomische Mundung/Offnung
=-123005000  Teilvon
“[181246003  gesamter Magen
T—E]HBTBDDM gesamte Eingeweide
T-E] 181244000  gesamter oherer Gastrointestinaltrakt
=[]302553009  gesamtes Abdomen

Hierarchy

t[!245415005 Region des Magens
anatomische Mundung/Offiung

[€315837002

6214
=[& 70710007
= 15048008
-E2454WEUDE
+[@ 66051006

@ 77612007
+[@ 19987003
@ 367602001

Sublype higrarchy -

— ), S-Konzept*
—|, E-Konzept*

gesamter
Glandula pylarica im Magen

Struktur des Pfartnerteils des Magens
Teil der Magenpfartnerregion —|, P-Konzept*”
Struktur des Antrum pyloricum

Struktur des Eingangs des Magenpfartners
Struktur des Pfartnerkanals

Struktur des prapylorischen Abschnitts

Libeck (28
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SNOMED-CT: Morphologie

Concepd |55701A002
Description Id |1 739741010

Geschwilr (morphologische

Anomalie)

[fsmatamie
Detail |Distlibuted relationships ﬂ Higranchy Sublype Hisrarchy -
ConceptStatus Current =l '\®107658001  mechanische Anomalie N
Legacy codes 1 on -
gﬁ%’fgﬂ' }ng-%auunu T@47656000  AbKatschulkus
Descriptions asly (45771005 akutes blutendes Ulkus
[@1739745018  Geschwir (marphologische Anomnalie) ggg]ggg? :Eﬂiz a?furg“h'mhes Ulkus
1738741010 Geschwir [@110426005  Aphthe
5];33;338]; H:CUS - Lasion 55075001 blutendes Ulkus
S| zeration 37904008 chronisches blutendes Ulkus
E1739743013  ulzerierende Lasion [[405719001 chronisches Ulkus
E}ggﬂ?;mmg Ulkus l[@BE3280002  dendriisches Ulcus
- o HW 125316002 diffuse Ulzeration
R . 45197007 fokales Ulkus
(D] MECNANISCRE AnOmalis @ 413285006 Geschwir mit Kraterbildung
H[e 25845007 heilendes Ulkus
L 1252145003 inlarahleas |k
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SNOMED CT: Defizite

Biopsy Planned:

impliziert Existenz von: Biopsy
Drug_Abuse_Prevention :

impliziert Existenz von : Drug Abuse
Suspected Gallstones:

impliziert Existenz von : Gallstones
Absence of Arm:

impliziert Existenz von : Upper Limb Structure
Amputation of toe:

wird klassifiziert als: Amputation of foot
Absence of liver or gallbladder NOS :

wird klassifiziert als: Congenital absence of liver and gallbladder

Concept Status: Current

EDescriptions

tbiopsy planned (situation)

[d biopsy planned

BDefinition: Fully defined by ...

is a

Hf operative procedure planned

Group

Hassociated procedure
#ff]biopsy

Hprocedure context
"Mplanned

ctemporal context
#R current or specified

Elsubject relationship cont|
[ subject of record

Proximal hemiphalangectomy of toe :
wird klassifiziert als: Amputation of toe.

Cl-Rel-C2 zuinterpretieren als:
""x: instanceOf(x, C1) b
$y: instanceOf(C2) U Rel(x,y)

LStefan Schulz, HL7-Jahrestagung, 2009
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Ubersicht

n Motivation flr Klassifikationen und Terminologien
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Was leisten formale Ontologien?

n Exakte, logikbasierte Beschreibungen von
Typen, die durch konkrete Objekte der Welt
instanziiert werden

n Reprasentation von stabilen,
kontextunabhangigen Grundannahmen

n Verwendung von maschinellem Schliel3en, z.B.
basierend auf Beschreibungslogiken (OWL-DL)

Ingenerf, Lubeck (32
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Was leisten formale Ontologien nicht?

n Reprasentation kontextabhangigen Wissens
u ,Heuschnupfen ist die haufigste Allergie in D*
n Reprasentation probabilistischem Wissens
u  ,5% der Hepatitiden verlaufen anikterisch®
u Rauchen ist ein Risikofaktor fiir KHK
n Default/ kanonisches Wissen
u ,Der Mensch hat 32 Zahne*
n Dispositionen:
u ,Gleevec®ist indiziert bei CML”
u LASpiIrin® greift die Magenschleimhaut an”

Ontologie T Wissensreprasentation

Ingenerf, Lubeck (33

Ontologien und Wissensbasierte Systeme

Regeln: IF QueryKonzept THEN Action

Auswertung des Query-Konzeptes:

Classifying des Query-Konzeptes in SNOMED CT:

K E QueryKonzept?

Ingenerf, Lubeck (34
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Ontologien und Wissensbasierte Systeme

Colantonio et al. (2007). An Approach to Decision Support in Heart Failure

B s T
5
&

For Proje:

therapy

(Assened |(interred] afsicom mer

Class Hierarchy 2 | rarted bictances T W X G
) ACE_Ihnibitor (5]
® ARG (6)

| Therapy_Ram pril_targei_dose
4 Therapy_Rosuvastatina_incremental [

[# Therapy_Ram pril_increm ental_dose [~
| Therapy_Rampril_incremntal_dose
# Therapy_Ramipril_initial_dose

Ell [l drugDose L R
- 1.25mg 1ti di
Loop_diurtics (3) Sl | |[1zsmottmesime |
in (& 1
Asserted Tres @ & | cugrame ¢ e
@ Therapy & Ranipril

Fig. 4. A Fragment from the therapy core ontology

The set of rules elicited using a logic implication format in natural language has
been simply transformed into a set of SWRL rules. An example rule is shown in Fig.
5 as it has been defined in Protégé.

[ Name | Comment

Name

[rute-satochers -LyEe |

SWRL Rule

perform edC patient, ?diagnosticProcedure) A
hasLVEFvalue(FdiagnesticProcedure, Tlver_valug) A
swriblessThanOrEqualCivef_value, 48) A
hasStatusgpatient, 7siaus) A
Symprom atic@ status, trug) A
takesPharmacologicalTherapy@patient, ACE_inhibitors) A
hasDiseaseEpisode Gpatient, acute_myocardial_infarction)
~ suggestion@patient, betablockers)

em+ Fp DES (|
HiA = e

Ontologie (OWL)

Rules (SWRL)

Ingenerf, Lubeck (35

SNOMED-Ausdriucke: Normalformen

SNOMED Clinical Terms®
Guide

August 2006 Revision (see sialus siatement on page 2)
Version &

Transforming Expressions to Normal Forms

Example: SNOMED CT includes the following concepts: M

= Repair of inguinal hernia (SCTID = 44558001)
= Laparoscopy (SCTID = 73632009)
= Endoscopy with surgical procedure (SCTID = 85876005)
SNOMED CT also includes a pre-coordinated concepts for this procedure
= [aparoscopic repair of inguinal hernia (SCTID = 15018006)
This makes it possible to code the procedure in (at least) two ways:
= 15018006 (pre-coordinate)

= 44558001 + 73632009 + 85876005 (post-coordinated) P

Notwendigkeit einer
Normalform fir (definierte)
prékoordinierte und post-
koordinierte Begriffe, um
die Aquivalenz alternativer
Begriffsausdricke automa-
tisch auswerten zu kénnen.
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Compositional grammar: ,Severe pain at the left thumb*

53057004:363698007=(76505004:272741003=7771000)
»

End Pain _

0

Finding site ~ —

Thumb structure

,272141005=24484000
A

L v
Laterality

Left

Severity —

Serialisierung eines Konzeptausdrucks.
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SNOMED-Ausdricke: Normalformen fur Subsumptionstests

3.1 Candidate and predicate expressions

This paper considers transformations that can be applied to expressions, to enable effective

subsumption testing. In any subsumption test there are two expressions, one of which is being
tested for subsumption by the other. To distinguish these expressions the following definitions

are used:

Candidate expression — An expression that is being tested to see if it is subsumed by

another expression.

Predicate expression — An expression that is being tested to see if it subsumes another

expression.

Examples / 5 \

Predicate Candidate Test result
Fracture of femur Fracture of neck of femur True
Fracture of bone False
Fracture of bone Fracture of femur True
Fracture of neck of femur True
Asthma (in patient) Family history of asthma False
Severe asthma  (in patient) True
Family history of respiratory disease | Family history of asthma True
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71388002

Procedure kleinster primitiver Oberbegriff
d (engl. most proximate
- M t_et_h_qc_!»(ff;_)_‘ N (procedure) primitive supertype(s))
.+557903006 Tl ProcedureSite (Rp)
Repair - action ,,ﬁ'éé;;ddé"'x\
(qualifier value) 4365001 4 86762007 Digestive
Surgical repair Procedure on structure
Method (R (procedure) digestive system
PSR v (procedure) (body structure))
- “129357001
Closure - action - Procedure Site (Ro)
(qualifier value) I Sl
Direct Morphology (Rg) >
_________ p—-—»—-q)-/»(..?_)_,__‘ { 8322005 Closure of 69695003 Stomach
57903006 stomach ulcer @ structure
Ulcer (procedure) (body structure)
(morphologic abnormality))

T Direct M&_)[Pﬁology (R3) 173842008 Closure of kleinster Oberbegriff
--mTTTTITT T RN perforated gastric ulcer > (engl. most proximate
91182001 (procedure) supertype(s))
Perforated ulcer A R
(morphologic abnormality)) e — - _cc_esi(_4)
- - =~
Laparoscopic closure of 129238008 Laparoscopic
perforated gastric ulcer approach - access
(procedure) (qualifier value)
oP,M$R,A, . Close-to-user form (stated view)

o P, N $R, .M, N $R,.S; N $R;.D, N $R,.A; : Distribution normal form (inferred view*)
O P, N $R;.M, N $R,.S; N $R;.D, N $R,.A; : Canonical form** (normalized view)

* ohne redundante / mit vererbten W ertrestriktionen, evtl. mit transitiver Hille, z.B. P5 E P, ** Unterschiede bei mehreren prim. Oberbegriffen * Py
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Short and long normal forms of SNOMED CT expressions

4.5 Concept definitions in normal forms
4.51 Long Normal Form

A form which when applied to a candidate expression allows effective computation of whether
it is subsumed by a predicate expression.

Predicate Expression | Candidate Expression
LONG-NF
4.5.2 Short Normal Form

A form which when applied to a predicate expression allows effective computation of whether
a candidate expression is one of its subtypes.

Predicate Expression | Candidate Expression
SHORT-NF
(u.a. fur Queries)
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IHTSDO Workbench

|
] .

INTERNATIONAL HEALTH TERMINOLOGY .Y_\
STANDARDS DEVELOPMENT ORGANISATION ] u ]

Press Release: “IHTSDO Launches Global Health

Terminology Workbench”
Tools to Benefit Member Nations and Other SNOMED CT Users

Backgrounder: About the IHTSDO Workbench

The IHTSDO Workbench includes a set of tools that will form the foundation of a multi-
lingual modular workbench. The overall environment will initially host terminology browsing,
authoring, subset and other reference set management, mapping, and hamespace
management applications. Users can either work independently or can collaborate on these
tasks. IHTSDO intends to add additional modules to the Workbench over time and to
encourage partners to build and share complementary tools.
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