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Medizinische Ordnungssysteme

B Hierarchisch aufgebaute Systeme, welche
Gegenstande (Objekte, Prozesse,
Eigenschaften) der Medizindomane oder
der medizinischen Fachsprache
kennzeichnen, beschreiben und mit
eindeutigen Schllsseln versehen



Biomedizinische Ordnungssysteme
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[ Anatomy [A]

El Organisms [B]
o Animals [BO1] +
o Algae [BO2] +
o Bacteria [B03] +
o Viruses [E04] +
o Fungi [BOS] +
o Plants [BO6] +

o Archaea [BO7] +
o Mesomycetozoea [B08] +

[H Diseases [C]

[H Chemicals and Drugs [D]

[H Analytical, Diagnostic and Therapeutic Techniques and Equipment [E]
[H Psychiatry and Psychology [F]

[H Biological Sciences [G]

[# Physical Sciences [H]

[ Anthropology, Education, Sociology and Social Phenomena [I]

[ Technology and Food and Beverages [J]

. Bl Humanities [K]

. BElInformation Science [L]

. EPersons [M]

. ElHealth Care [¥]

. Bl Publication Characteristics [V]
. B Geographic Locations [Z]

Return to Entry Page

MeSH Tree Structures - 2006

Beturn to Entry Page



Bacteria [B03
Atypical Bacterial Forms [B03.110] +

Bactena, Aercbic [BO3.120]

Bactenia, Anaerobic [B03.130]

Bacteroidetes [B03.140] +

Biofilms [B03.150

Blood-Borme Pathogens [B03.165]

Chlorobi [BOZ. 2501 +

Chlorofles [BO3.275] +

Cwancbactena [BO3. 2801 +

Endospore-Forming Bacteria [B03.300] +

Fusobactena [B03.370] +

Gram-Megative Bacteria [B03 4407 +

Y Cram-Positive Bacteria [B03.510]
Actinobacteria [BO3.510.024] +
Fram-Fosttive Cocct [BO2.510.400] +
Tram-Fostive Endospore-Forming Bactena [BO3.510.415] +
Gram-Fositive Fods [B03.510460] +

FProtecbactena [BO3 6607 +

Spirochaetales [BOZ. 2511 +

Spores [BO3.867] +

Sulfur-Feducing Bacteria [B03.900] +

Return to Entry Page

Link to NLM Cataloging Classification




Bacteria [B03
Gram-Fosttive Bacteria [E03 5107

Gram-FPostrve Cocot [BO3.510.400]
Staphylococcaceae [B03 510, 400.720]
P Staphylecoccus [B03.510.400.790.750]
Staphylococcus aureus [B03.510.400.7%0.750.100]
Staphvlococcus epddertnidis [B0O3.510.400,790,750,343]
Staphylococcus haemeolyticus [B03.510.400.750.750.400]

Staphylecocous horminis [BOZ. 510400790, 750.425]

Return to Entry Page

Link to NLM Cataloging Classification



National Library of Medicine - Medical Subject Headings

2006 MeSH
MeSH Descriptor Data

Return to Entry Page

MeSH Heading

|Staphyloco CCUS aureus

|Tree Number

[B03.510.400.790.750.100

|Annutatiun

|infection =STAPHYLOCOCCAT INFECTIONE & do not bother to coord with 3. aureus unless particularly discussed (index IV, DF: STAPH ATTRETUS

|S|:upe Note

|Potentia]ly pathogenic bacteria found in nasal membranes, skin, hair follicles, and perineun of warm-blooded animals. They may cause a wide range of infections and intoxications.

|A]luwable Oualifiers |CH CL CY DE EN GD GE I IP ME PH PY RE UL VI

|Entry Version

|STAPH AUREUS

Previous Indexing [Staphylococcus (1966-1374)

[Online Note use STAPHYLOCOCCUS AUREUS to search MICROCOCCUS PYOGENES 1975-91; use STAPHVLOCOCCUS 1966-74
History Note (76, was MICROCOCCUS PYOGENES see under STAPHYLOCOCCUS 1963-75; MICROCOCCUS PYOGENES was see STAPHYLOCOCCUS AUREUS 1976-91
Unique ID D013211

Bacteria [B03

MeSH Tree Structures

Gram-Fosttive Bactena [B03.510]

Gram-Fosttive Cocet [BO3.510.400]

Staphylococcaceae [B03.510.400.730]

Staphylococcus [BOZ.510.400.780.750]

P Staphvlococcus aureus [B03.510.400.790.750.100]
Staphylococous epidermidiz [B03. 510,400,720 750 34 3]
Staphvlococous haemolyticus [B03.510.400.750.750.400]
Staphylecocous homms [BO3.510.400.790.750.425]

Return to Entry Page Link to NLM Cataloging Classification




Sinn und Zweck biomedizinischer Ordnungssysteme

B \erschlagwortung von Dokumenten
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AmiGO

Search GO Sall:all (182213 ) &
H@ GCO0008150: biclogical_process { 129820)
H@ GO0005575  cellular_component { 117701 )
H@ GO0003674 - molecular_function { 123308 )
[ Exact Match Ha
& Terms H@
H@

" Gene Symboltame

Anfrage senden

Advanced Query
Query By Sequence

Gene Product Filters

Species

A thaliana
B. anthracis str. Am j
Datasource 7

CGD
dictyBase hd|
Bvidence Code +

Al Curatar Approved [

Ontology Filter

Biological Process
Cellular Component
Maolecular Function

SetFilters

HML
FlatFile
Fermalink

Help

G0st

The Gene Ontology GO Reguest  AmiGO Reguest

Last updated: 2006-07-16

Copyright The Gene Ontology Consortium



Search GO

—

™| Exact Match

& Terms

" Gene SymhbolName

Anfrage senden |

Advanced Querny
Query By Sequence

Gene Product Filters

Species

A thaliana
B. anthracis str Am x|

Datasource 7

cGD
dictyBase ;l
Bvidence Code ?

Al Curatar Approved Y

Ontology Filter

Biological Process
Cellular Component
tfolecular Function

SetFilters |

HhL
Flat File
Fermalink

Hall: all (182213 ) &
El@ G0:0008150 : biological_process (129820 ) &

« @ GO:0000004
H@ GO0009987
Ho GOO007275
@ GO0040007
@ GO0051704
Ho GO0007532
Ho GO0043473
Ho GO:0050789
EHo GO:0000003
Ho@ GO:0050896
Ho GO:0016032

Ho GOO005623
EHo GO 0044464
. @ GO00083T2:
Ho GO0031975
Ho GO:0031012
Ho GO:0044420
Ho GO:0005576
Ha GO 0044421
Ho GO:0031974
Ho GO 0043226
H@ GO 0044422
H @ GO 0043234
Ho GO0045202
EHo@ GO 0044456
Ho GO:0019012
Ho GO:0044423

Ho GO 0016209
M@ GO0005488
M@ GO0003824
Ho GO:00301388
. @ GO0042056
. @ GO0045499
Ho GO:0031992
EHo 00030234
« @ GO0005554
Hao GO:0003774
@ GO0D45735
@ GOI0031386
Ho GO0004871
H@ GO0005195
@ GO:0020525
Ho GO:0045182
H@ GO O005215 ¢

biological process unknown { 34192 )
cellular process { 80269
development { 13811

growth { 3307 )

interaction between organisms | 1454 )
physiological process { 82723
pigmentation [ 98 )

regulation of biclogical process { 16097 )
creproduction [ 4342 )

response to stimulus { 16018 )
viral life cycle { 308

@ GO:0005575 : cellular_component (117701 ) @&

cell { 86914 )

cellpart { 86873 )

cellular componsnt unknown { 26407 )
envelope [ 2624 )

extracellular matrix { 671 )
extracelular matrix part { 376 )
extracellular region { 6190)

cextracelular region part [ 4719

membrane-enclosed lumen { 4128 )
organelle [ 63366 )

organelle part { 14198

protein complex ( 12525 )

synapse [ 235)

syhapse part {101

wirian [ 151)

wirion part{ 121)

El@ G0:0003674 : molecular_function (123908 ) &

antioxidant activity { 504 )

binding { 35413}

catalytic activity ( 42468 )

chaperone regulator activity (46 )
chemoattractant activity (9 )
chemaorepellant activity { 4 )

energy transducer activity ( 0
enzyme regulator activity { 2307 )
molecular function unknown [ 253671 )
motor activity { 556 )

nutrient reservoir activity { 49
proteintag { 181

signal transducer activity { 9415
structural molecule activity ( 3727 )
transcription regulator activity { 5713 )
translation regulator activity { 770 )
transporter activity ( 95209

Graphi



@ O 0044457 - cell septum part { 2)
El@ GO:0043025 : cell soma ({77 ) &
» ® GO0043203  axon hillock { 2
@ GOO043204  perikaryon (1)
@ GO 0009986 © cell surface | GE8 )
@ O 0030312 external encapsulating structure { 534 )
@ GO 0044462 - external encapsulating structure part { 380 )
@ GOO042763  immature spore | 23 )
@ GO 0005622 intracellular { 70290 )
@ O 0044424 - intracellular part | 69594 )
» @ GOO031255  [ateral part of motile cell { O
Ha@ GO 0031252 leading edge | 208 )
El@ G0O:0016020 : membrane {21224 ) &
« @ GOO030673  axolemma (4
@ GO0009341 - chloroplast envelope { 90)
@ O 0043475 coated membrane [ 238 )
F@ GO0012505%  endomembrane system (1706 )
@ GO004442% - membrane part { 15359 )
B @ 30:0031090 : organelle membrane (3785 ) &
@ GO O00%789  endoplasmic reticulum membrane { GOG
@ GOO010008  endosome membrane { 62 )
H@ GO 0031312 extrinsic to organelle membrane { 19)
@ GOO020017  flagellar membrane { 1)
« @ GOO046E60  glycosome membrane (4 )
@ GO:0000139 : Golgi membrane {310) &

E © GO:0030660 : Golgj- o
@ G001 2507 - |The lipd bilayer surrounding any of the compartments of 1 5
. @ GO'0012508 ¢ o B 2

» @ GO0012509  inter-Golgl transport vesicle membrane (0
@ O0012510  trans-Golgi network transpaort wesicle membrane [ 45)
El® 0:0031228 : intrinsic to Golgi membrane (77 ) &
« @ GOO030173  integral to Golgi membrane | GG )
» @ GO0046859 - hydrogenosomal membrane {0
® GO O031200 0 intrinsic to organelle membrane [ 311)
@ GO O031903  microbody membrane (102 )

FH@ GO 0031966 - mitochondnal membrane { 1447 )
e r=rrinr2dSEs - qielaar ek ranos F283 .




Sinn und Zweck biomedizinischer Ordnungssysteme

B \erschlagwortung von Dokumenten

B Semantische Annotation von
Forschungsdaten



ICD

International Classification
of Diseases




DI~DI

Deutsches Insfitut Fiir Medizinische
Dokumentation und Information

Code-Suche:

Dreisteller-Eingabe:

Okl

ICD-10 Homepage

English

2map | Presse | Impressum | Kontakt LTI TR S 1 chbedriflf eingeben I los I

Kapitel Gliederung
I A00-B99
II Co0-D48
IIT DE0-D9d
v ECC-E20
M FOO-Fa9
Ly G00-599
WII HOo0-H59
YIIT HE0-H95
IX I00-199
A Jog-19g9
X1 KOO-K393
sl Log-L9g
e 1400-1499
sl MOO-Mo9
AT 2aa-o099
=NMT POC-PaG
HYIL 00-0Qo9
#NIIT ROO-R29
A S00-T9g
AH ¥O1-%98
2RI Z00-299
eIl uoo-usg
Kapitel I

German Modification

Vierstellige Ausfihrliche Systematik

Kapitelibersicht

Titel

Bestimmte infektitise und parasitare Krankheiten

Meubildungen

Krankheiten des Blutes und der blutbildenden Organe sowie bestirmmte Stérungen mit
Beteiligung des Immunsystems

Endokrine, Ernahrungs- und Stoffwechselkrankheiten

Psychische und Yerhaltensstorungen

Krankheiten des Mervensystems

Krankheiten des Auges und der Augenanhangsgebilde

Krankheiten des Ohres und des Warzenfortsatzes

Krankheiten des Kreislaufsystems

Krankheiten des aAtmungssystems

Krankheiten des Yerdauungssystems

Krankheiten der Haut und der Unterhaut

Krankheiten des Muskel-Skelett-Systems und des Bindegewebes
Krankheiten des Urogenitalsystems

Schwangerschaft, Geburt und Wochenbett

Bestimmte Zustinde, die ihren Ursprung in der Perinatalperiode haben
Angeborene Fehlbildungen, Deformitaten und Chromosomenanomalien
Symptome und abnorme klinische und Laborbefunde, die anderenorts nicht klassifiziert sir
werletzungen, Yergiftungen und bestimmte andere Folgen aulerer Ursachen
&uRere Ursachen von Morbiditat und Mortalitat

Faktoren, die den Gesundheitszustand beeinflussen und zur Inanspruchnahme des
Gesundheitswesens fihren

Schltisselnummern fur besondere Zwecke

Bestimmte infektiose und parasitare Krankheiten



5t h B

Dieutsches Institut Fir Medizinische
Dakumentation und Infermation English map | Presse | Impressum | Kontakt Suche: BT E I oz I

Code-Suche: Kapitel II: .|

Dreisteller-Eingabe:

oKl Neubildungen
{Co0-D48)

coo-c97¥  Bdsartige Meubildungen
CO0-cv5 Bdsartige MNeubildungen an genau bezeichneten Lokalisationen, als primar festgestellt oder
vermutet, ausgenommen lymphatisches, blutbildendes und verwandtes Gewebe
CO00-C14  Lippe, Mundhdhle und Pharynx
C15-CZ6 Yerdauungsorgane
C30-C39  Atmungsorgane und sonstige intrathorakale Organe
C40-C41  Knochen und Gelenkknorpel
C43-C44 Haut
C45-C49  Mesotheliales Gewebe und Weichteilgewebe
[ei=1n] Brustdrilse [Mamma)
C51-CE8 Weibliche Genitalorgane
CE0-CE3 Mannliche Genitalargane
Ce4-C68  Harnorgane
CE3-C72 Auge, Gehirn und sonstige Teile des Zentralnervensystems
C73-C75 Schilddriise und sonstige endokrine Driisen

C76-CE0 Bdsartige Neubildungen ungenau bezeichneter, sekundarer und nicht naher bezeichneter
Lokalisationen

CB1-C96  Bosartige Meubildungen des lymphatischen, blutbildenden und verwandten Gewebes, als primar
festgestellt oder vermutet
97 Bdsartige Neubildungen als Primartumoren an mehreren Lokalisationen
LO0-DO09  In-situ-Meubildungen
010-D36  Gutartige Meubildungen
D37-D48  Meubildungen unsicheren oder unbekannten Yerhaltens [siehe Hinweis am Anfang der Krankheitsgruppe D37
048]

Kapitel III:

Krankheiten des Blutes und der blutbildenden Organe sowie bestimmte Stdrungen mit Beteiligung des
Immunsystems

{D50-D90)

DEO-D53  alimentdre Andmien

DEE-DEY  Hamalytische Anamien

DEO-DE4  Aplastische und sonstige Anamien

DES-DEY  Koagulopathien, Purpura und sonstige hamarrhagische Diathesen
D70-D77  Sonstige Krankheiten des Blutes und der blutbildenden Organe
DS80-D90  Bestimmte Stdrungen mit Beteiligung des Immunsystems



DI~DI

Deutsches Institut ir Medizinische
Dakumentotion und Infermation

Code-Suche:

Dreisteller-Eingabe:
Ckl

ICD-10 Homepage

English

map | Presse | Impressum | Kontakt AT TH S 1ichbeqniff eingeben I loz I

Inkl.: Mittelahr .|
Exkl.: Mesotheliom { C45.- )

c30.0

G30.1

C31.0
C31.1
C31.2
C31.3
Cc31.8

c31.9

Cc32.0

c3z.1

Bosartige Neubildung der Nasenhidhle und des Mittelohres

Nasenhohle

Conchae nasales

Maseninnenraurm

Masenknorpel

Masenseptum

YWestibulum nasi

Exki.: Bulbus olfactorius { C72.2 )
Haut der Mase ( C43.3 , C44.3 )
Hinterrand des Masenseptums und der Choanen { C11.3 )
Mase o.n.a, ( C76.0 )
Masenbein { C41.02 )

Mittelohr

Cellulae mastoideas

Innenahr

Tuba auditiva [Eustachio]

Exki.: Gehdrgang (duBerer) ( C43.2 , C44.2 )
Haut des (duBeren) Ohres { C43.2 , C44.2 )
knacherner Gehdrgang (Meatus) { C41.01 )
Ohrknorpel { C49.0 )

Bosartige Neubildung der Nasennebenhohlen

Sinus makxillaris [Kieferhidhle]

Antrum maxillare [Highmore-Hahle]

Sinus ethmaoidalis [Siebbeinzellen]

Sinus frontalis [Stirnhdhle]

Sinus sphenoidalis [Keilbeinhidhle]

Nasennebenhihlen, mehrere Teilbereiche liberlappend
[Siehe Hinweis 5 am Anfang dieses Kapitels]
Nasennebenhiohle, nicht ndher bezeichnet

Bosartige Meubildung des Larynx
Glottis

Lig. vocale [echtes Stimmband] o.n. A,
Yentriculus laryngis

Supraglottis

Aryepiglottische Falte, laryngeale Seite
Epiglottis {suprahyoidaler Anteily o.n. A,

Ll e e 1 ety e e Lm =1 o le o e e = am e b



Sinn und Zweck biomedizinischer Ordnungssysteme

B Verschlagwortung von Dokumenten

B Semantische Annotation von
Forschungsdaten

B Klassifikation zur Leistungserfassung und
Gesundheitsstatistik






WordNet Search - 2.1

Eeturn to Wordet Home

Glossary - Help

SEARCH DISPLAY OPTLONS: |(Se|ec1 option to change) j Change |

Enter a word to search for: |i0ngue | Searchordhet I

TWARIING: The search exceeded the result lrrit, so the following list 15 walid but mcomplete. Only the top levels of the lst are displayed.
EET: "2:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Noun

« 2 i(n) tongue, lingua, glossa, clapper {a mobile mass of muscular tissue covered with mucous membrane and located m the oral cavity)
o 2 in) natural lanouage, tongue {a human written or spoken language used by a community, opposed to e.g a computer language)

[

s 2 in) tongue, knife (any long thin projection that 15 transient) "foxgres of flame ficked at the walls"; "rifles exploded guick knives of fire into the dark"
« 2 i(n) tongue (a manner of speaking) “he spake with a ihick tongue”; "she has o glib iongue”

o 2 0n) spit, tongue (a narrow strip of land that juts out nto the sea)

s 32 in) tongue (the tongue of certain armmals used as meat)

+ 2 (1) tongue (the flap of matenal under the laces of a shoe or boot)

o 2 in) clapper, tongue (metal striler that hangs inside a bell and makes a sound by hitting the side)

Verb

+ 20(v) tongue (articulate by tonguing, as when playing wind mstruments)
« 2 0%) tongue (lick or explore with the tongue)

Eeturn to Wordiet Home




WordNet Search - 2.1

Eeturn to Wordet Home

Glossary - Help

SEARCH DISPLAY OPTLONS: |(Se|ec1 option to change) j Change |

Enter a word to search for; |Iingua Search Wordhet |

TWARIING: The search exceeded the result lrrit, so the following list 15 walid but mcomplete. Only the top levels of the lst are displayed.
EET: "2:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Noun

« 20 0n) tongue, lingua, glossa, clapper (a mobide mass of muscular tissue covered with mucous membrane and located m the oral cawity)
O part meroRy
o 32 (n) tastebud, taste bud, gustatory organ {an oval sensory end organ on the surface of the tongue)
o direct hypernvin | inherited hypernvm | sisier term
o 5 (n) organ (a fully differentiated structural and finctional unit in an animal that is specialized for some particular function)
o 32 (n) articulator (a movable speech organ)
o part holowym
o 5 (n)mouth, oral cavity, oral fissure, rima otizs (the opening through which food is taken in and vocalizations emerge) "he stuffed his mouth with candy"
o 32 (n) throat, pharyns (the passage to the stomach and lungs; m the front part of the neck below the chin and above the collarbone)
o derivationally related form
o

W (ady) ingual [Related to: ingna) (pertaming to or resembling or lymg near the tongue) "lingual inflammation”; “the lingual surface of the teeih"
W (ad) lingual [Related to: lingna) (consisting of or related to language) "linguistic behavior®; "a linguistic atlas"; "ingual diversity"

Eeturn to Wordet Home




Sinn und Zweck biomedizinischer Ordnungssysteme

B Verschlagwortung von Dokumenten

B Semantische Annotation von
Forschungsdaten

B Klassifikation zur Leistungserfassung und
Gesundheitsstatistik

B Bereitstellung von Bedeutungsrelationen
fUr sprachverarbeitende Systeme
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Ennceptld|54329|:||:|5 acute myocardial infarction of anterior wall

Description |d|an3nzm g

|clinical finding

search ‘infarn:tiu:nn

- Fiefined search

[dadrenal infarction =
Ethyroid infarction i
[ cerebral infarction
5 cardian: infarction
dial infarction

FElirnrondinm infar-tinn -

Details af ‘acute myocardial infarction of antenar wall

‘Distributed Relationships j

Conceptstatus Current
Dlasctintons
—Idacute ryocardial infarction of anterior wall (disorder)
—Id acute myocardial infarction of anterior wall
— ] acute anterior myocardial infarction
I Fls.ff}j.-' daknad f.e..
s a
| +-[W acute myocardial infarction
~Course
+-[W acute
-+ Q‘m{m
--Assn:u:iated rnotpholocgy
LM acute infarct
=FFinding site
+W structure of anterior myocardium
=k Lhuaiiars
—F0nset
Flsudden onset
P gradual onset
—-ngeriw
] sevetities
=-E pisodicity
R Episodicities
fagsae codias
SAEHEAES DIA1E110
LRI MalvL

& Start _,_'1

YWords - any order j Higarachy for ‘myocardial infarction

» | 3 CAProgr.. | B COWIN.. | <€ Protge ..

|§Subtype hizrarchy

[dinjury of anatomical site
4 structural disorder of heart
A myocardial necrosis
ﬂmvucardlal disease
-ﬂ rryocardial infarction
-ﬂ acute myocardial infarction

-[d acute anteroapical infarction

-[d acute anteroapical myocardial infarction
—d acute anteroseptal myacardial infarction

[d acute non-2 wave infarction - anteroseptal
[4 acute O wane infarction - anteroseptal

~[d acute infarction of papillary muscle

F[E au:ute i Du:ardial infarction MNOS

ocardial infarction of anteriar wall

-ﬂ an:ute mvu:u:ardlal infarction of anterolateral wall
[4 acute non-C wave infarction - anterolateral

[4 acute Qi wane infarction - anterolateral

-l acute myaocardial infarction of atrium

- acute myocardial infarction of inferior wall

4 acute myocardial infarction of inferoposterior wall
| acute non-Q wawe infarction - inferior

[4 acute G wanve infarction - inferior

-l acute myocardial infarction of inferolateral wall

[d acute non-0 wave infarction - inferalateral

| acute C wawe infarction - inferalateral

-[d acute myocardial infarction of lateral wall

[4 acute myocardial infarction of apical-Hateral wall
[d acute mvocardial infarction of basal-lateral wall
4 acute myocardial infarction of high lateral wall
[4 acute non-Q wave infarction - lateral

| acute G wanve infarction - lateral

[ acute myocardial infarction of posteralateral wall
-l acute myaocardial infarction of septum

[d acute myocardial infarction with rupture of wventricle
+[d acute non-0 wanse infarction

H'ﬂ acute nan-5T seqment elevation myocardial infarction

Y

.| Bg 2 wind..+| & Google .. |[%§ cLUE

—_—— il e m mdm e PSSR P R







Unified Medical Language System (UMLS)

B Metathesaurus aus zahlreichen (> 100)
unterschiedlichen medizinischen
Ordnungssysteme

B Gleichbedeutende Reprasentationseinheiten
(Klassen, Konzepte, Terme) werden auf einen
Schlussel (CUI = concept unique identifier)
gemappt

B CUI werden nach semantischen Typen
klassifiziert



Sinn und Zweck biomedizinischer Ordnungssysteme

B \erschlagwortung von Dokumenten
B Semantische Annotation von Forschungsdaten

B Klassifikation zur Leistungserfassung und
Gesundheitsstatistik

B Bereitstellung von Bedeutungsrelationen fur
sprachverarbeitende Systeme

B Kodierung klinischer Behandlungsdaten



Aufbau des Tutorials

Uberblick: medizinische Ordnungssysteme
Grundbegriffe medizinische Ordnungssysteme
SNOMED CT

Ontologien/Terminologien vs. Informationsmodelle
IHTSDO

SNOMED CT in Deutschland



R
Grundbegriffe

Biomedizinische
Ordnungssysteme

Biomedizinische Biomedizinische
Terminologien Ontologien







Definitionen

B Terminologien

B Mengen von Termen, die das Konzeptsystem einer
bestimmten Domane reprasentieren [ISO 1087]

B (Formale) Ontologie

B Ontologie = Lehre vom Sein T e A

B Formale Ontologien sind Theorien,
die versuchen, prazise mathe-
matische Formulierungen der
Eigenschaften und Relationen -

bestimmter Entitaten zu geben.
[Quine 1948 - ,0n What There Is”]




Was sind Konzepte?

Konzeptes
Denk-  J=
einheiten” /4 ;
Vorstellungen,
Begriffe

Einheiten der
Sprache
(Terme)

,benign neoplasm of heart*
,gutartige Neubildung des Herzmuskels”
“neoplasia cardiaca benigna”



Konzepte im UMLS Metathesaurus

Unified Medical
Language System

Konzepte/
,Denk- Einheiten
einheiten” der
Sprache
(Terme)

C0153957 |ENG|P|L0180790|PF|S1084242|Y|A1141630]| || IMTH|PN|U001287 |benign neoplasm of heart|O0|N]| |

C0153957 |ENG|P|L0180790|VC|S0245316|N|A0270815]| || | ICDOCM|PT| 212.7|Benign neoplasm of heart|O0|N]| |
C0153957 |ENG|P|L0180790|VC|S0245316|N|A0270817| || |[RCD|SY|B727.| Benign neoplasm of heart|3|N]| |
C0153957 |ENG|P|L0180790|VO|S1446737|Y|A1406658]| || | SNMI |PT| D3-F0100 |Benign neoplasm of heart, NOS|3|N| |

C0153957 |ENG|S|L0524277 | PF|S0599118|N|A0654589| | | |RCDAE | PT |B727. |Benign tumor of heart|3|N]| |

C0153957 |ENG|S|L0524277|VO|S0599510|N|A0654975]| | | |IRCD|PT|B727.| Benign tumour of heart|3|N]| |

C0153957 |ENG|S|L0018787|PF|S0047194|Y|A0066366]| || |ICD10|PS|D15.1|Heart|3|Y] |

C0153957 |ENG|S|L0018787|VO|S0900815|Y|A0957792]| | | IMTH|MM|U003158 |Heart <3>|0|Y]| |

C0153957 |ENG|S|L1371329|PF|S1624801|N|A1583056|||10004245|MDR|LT|10004245|Benign cardiac neoplasm|3|N] |
C0153957|GER|P|11258174|PF|S1500120|Y|A1450314| || |DMDICD10|PT| D15.1|Gutartige Neubildung: Herz|1|N||

C0153957|SPA|P|L2354284 |PF|S2790139|N|A2809706| | | IMDRSPA|LT| 10004245 |Neoplasia cardiaca benigna|3|N]| |
Unified Medical Language System, Bethesda, MD: National Library of Medicine, 2007 http://umlsinfo.nlm.nih.gov/




Relationen im UMLS Metathesaurus

Konzepte/ Konzepte/
”Denk- ,,Denk'
einheiten” einheiten”

C0153957|A0066366 |AUI | PAR|C0348423 |A0876682 |AUTI |

|R06101405| | ICD10|ICD10]| | [N] |

C0153957|A0066366 |AUI|RQ |COL53957|A0270815|AUI |default mapped from|R03575929| |NCISEER|NCISEER]| | |N]|

C0153957|A0066366 |AUI |SY |COL53957|A0270815|AUI |uniquely mapped to |R03581228| |NCISEER|NCISEER]||N]|

C0153957|A0270815|AUI|RQ |C0810249|A1739601|AUI |classifies
C0153957|A0270815|AUI|SIB|C0347243|A0654158 |AUT |
C0153957|A0270815|CODE |RN|C0685118 |A3807697|SCUI |mapped to
C0153957|A1406658 |AUI|RL |CO153957|A0270815|AUI |mapped from
C0153957|A1406658 |AUI|RO |C0018787|A0357988|AUI |location of
C0153957|A2891769|SCUI|CHD|C0151241|A2890143|SCUI|isa

| RO08B60638]||CCS|CCS]||IN]|

|[R06390094 || ICDO9CM|ICDOCM| |N|N] |

| R15864842| | SNOMEDCT | SNOMEDCT | |Y|N]| |

| RO4145423| |SNMI|SNMI| | |N]| |

| RO4309461| |SNMI|SNMI|||N]|]|
|R19841220|47189027 | SNOMEDCT | SNOMEDCT |0 | Y |N]| |

Semantische

Relationen



Relationen im UMLS Metathesaurus

C0153 3|A087668 & /IROGlOl405| |ICD10|ICD10| | IN] |
C015395 6366 |AUI|RQ |CO0153957|A0270° |default mapped from|R03575929| |NCISEER|NCISEER]| | |N] |

C01539+7]A0066366 |AUI|SY |CO153957|K0270815|AUI |uniquely mapped to |R03581228||NCISEER|NCISEER] | |N] |

C0153957|A0270815|AUI|RQ |COB10249|A1739601|AUI |classifies | RO0860638||CCS|CCS|||N] |
C0153957|A0270815 |AUI | SIB|C0347243|A0654158 |AUT | IR06390094 || ICD9CM|ICDICM| |N|N] |
C0153957|A0270815 | CODE |RN|C0685118 |A3807697 | SCUI |mapped_to | R15864842| | SNOMEDCT | SNOMEDCT | | Y |N| |
C0153957|A1406658 |AUI |RL |CO153957|A0270815|AUI |mapped_from | R0O4145423| |SNMI|SNMI| | |N] |
C0153957|A1406658 |AUI |RO |C0018787|A0357988 |AUT | I|SNMI|||N] |
C0153957|A2891769 | SCUI | CHD | 0151241 |A2890143|SCUT |isa |R19841220| 47189027 | SNOMEDCT | SNOMEDCT | 0 | Y |N| |

Semantische
Relationen







Definitionen

B Terminologien

B Menge von Termen, die das Konzeptsystem einer
bestimmten Domane reprasentieren [ISO 1087]

B (Formale) Ontologie

B Ontologie = Lehre vom Sein T e A

B Formale Ontologien sind Theorien,
die versuchen, prazise mathe-
matische Formulierungen der
Eigenschaften und Relationen -

bestimmter Entitaten zu geben.
[Quine 1948 - ,0n What There Is”]




Grundprinzipien formaler Ontologien

B Ontologien sind Hierarchien von Typen

B Typen (z.B. ,Hand", ,Hepatitis®, ,Eisbar") stehen far
Eigenschaften, nach denen Entitaten (Individuen) der Welt
klassifiziert werden (z.B. ,,meine rechte Hand", , Hepatitis
von Patient 12345%, ,Knut")

B Relation ,instance of" verbindet ein Individuum mit
zugehorige(n) Klassen / Typen

B Relation ,isa" verbindet Unter- mit Oberklassen
Is-a (A, B) =4 7'x: instance-of(x, A) — instance-of (x, B)












Prokaryont
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Beschreibungssprachen fur Ontologien

B Natlrliche Sprache
Jede Hepatitis ist eine Entzlindung, die in einer Leber lokalisiert ist.

Jede EntzUndung in einer Leber ist eine Hepatitis.

ikatenlogik == |
InstanceOf(x, Hepatitis) < instanceOf(x, Inflammation) A

Fy: instanceOf(y, Liver) A hasLocation(Xx,y)

B Beschreibungslogik o
Hepatitis = Inflammation A 3 hasLocation.Liver

Formale Sprache: ,,Rechnen®



Formales SchlieBen mit Ontologien

B Abwagung: Performanz gegen
Sprachumfang

B OWL-DL:
B Standardisierte Sprachspezifikation (W3C)

B Bewahrte Editoren (Protége)

B angepasste Reasoner
(,,Klassifikationsmaschinen™) - bei Verwendung
des vollen Sprachumfangs nur bedingt
skalierbar




<owl:Class rdf:about="#Deoxyribonucleotide™>
<owl:disjointWith rdf:resource="#Ribonucleotide™/ >
<rdfs: subClass0f=
<owl:Class rdf:about="#Nucleotide"/>
</rdfs: subCtlassof=
<gwl:egquivalentClass>
<owl:Class>
<owl:intersectionOf rdf:parseType="Collection">
<owl:Restrictions
=<owl:allValuesFrom>
<owl:Zlass>
<owl:unionOf rdf:parszeType="Collection>
<owl:Class rdf:about="#Deoxyribose"/ />
<owl:Class rdf:about="#HeterocyclicEase"/ >
<owl:Class rdf:about="#Phosphate"/>
</ owl:unionof>
</owl:Class>
<fowl:allValuesFrom>
<owl:onPropertys>
<owl:OhjectProperty rdf:about="fhasComponent™/>
</owl: onPropertys
</owl:Restriction>
<owl:Restrictions>
<owl: someValuesFrom rdf:resource="#Deoxyribose"/>
<owl:onPropertys
<owl:ObjectProperty rdf:about="#hasComponent"/ />
</owl: onPropertys
</owl:Restriction>
<owl:Restrictions
<owl: someValuesFrom>
<owl:Class rdf:about="#HeterocyclicBase"/ />
</ owl: someValuesFrom>
<owl:onPropertys
<owl:ObjectProperty rdf:about="#hasComponent"/ />

T I At
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Terminologien vs. Ontologien

Terminologien Formale Ontologien
B Beschreiben: Bedeutung B Beschreiben: sprach-
von sprachlichen Einheiten unabhangige Realitat
B “Konzepte”: fassen B “Typen”: generische
bedeutungsgleiche Terme Eigenschaften von Entitaten
zusammen der Welt
B Relationen: informelle, B Relationen: rigide, exakt
elastische Assoziationen definierte, quantifizierte
zwischen Konzepten Abhangigkeiten zwischen
B Beschreibungsmuster: Instanzen
Konzept; Rel Konzept, B Beschreibungsmuster:

fur alle Instanzen von Typ,
gilt... es gibt...



Beispiel Hepatitis - Leber

Terminologien Formale Ontologien

B Konzept Hepatitis: B Typ: Hepatitis:
{Hepqt_itis (D), ,LebgrentzUndung (D),
hepatitis (E), hépatite (F)} m Beschreibung:

B Konzept Liver: B UK instanceOf(x, Hepatitis) =
{Leber (D), liver (E), foie (F)} InstanceOf(x, Inflammation) A

_ . instanceOf(y, Liver) A
B Relationen:

B  Hepatitis — hasLocation — Liver
B Hepatitis — isA - Inflammation B WX InstanceOf(x, Inflammation)

Fy: instanceOf(y, Liver) A

hasLocation(x,y)

hasLocation(x,y) =
instanceOf(y, Hepatitis)



Beispiel Hand - Daumen

Terminologien Formale Ontologien
Bm Konzept Hand: B Typ: Thumb:
{Hand (D), hand (E), main (F)}
B Beschreibung:

B Uk instanceOf(x, Thumb) =
Fy: instanceOf(y, Hand) A

B Konzept Thumb:
{Daumen (D), thumb (E), pouce (F)}

B Relationen: partOf(x,y)
B Hand — hasPart — Thumb .
B Thumb _ partOf - Hand B X instanceOf(x, Hand) =
Fy: instanceOf(y, Thumb) A

hasPart (x,y)



Beispiel Aspirin - Kopfschmerz

Terminologien Formale Ontologien

B Konzept Aspirin: B Typ: Aspirin:
{Aspirin (D,E), Acetylsalicylsaure (D),
ASS (D), acetylsalicylic acid (E), Acide

acétylsalicylique(F)} B Beschreibung:

B Konzept Headache: B VX instanceOf(x, Aspirin) =
{Kopfschmerz (D), headache (E), 3 instanceOf(
cephalee(F)}

DispositionOfTreatingHeadache)

B Relation: A inheres(y,x)
B Aspirin — treats — Headache B % instanceOf

(DispositionOfTreatingHeadache)

unscharf kompliziert !



Was leisten formale Ontologien?

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

B Reprasentation von stabilen,
kontextunabhangigen Grundannahmen

B Verwendung von maschinellem Schlie3en,
z.B. basierend auf Beschreibungslogiken
(OWL-DL)



Was leisten formale Ontologien NICHT?

B Reprasentation kontextabhangigen Wissens
B ,Heuschnupfen ist die haufigste Allergie in D"

B Reprasentation probabilistischem Wissens
B ,5% der Hepatitiden verlaufen anikterisch®
B Rauchen ist ein Risikofaktor fur KHK

B Default / kanonisches Wissen
m ,Der Mensch hat 32 Zahne"
B Dispositionen:
B ,Gleevec® ist indiziert bei CML"
B ,Aspirin® greift die Magenschleimhaut an”

Ontologie < Wissensreprasentation



Universell gultige
Aussagen

Konsolidiertes,
kontextabhangiges Wissen

~o -

Hypothesen, vorlaufige
Annahmen, statistische
Zusammenhange

Domanenwissen



Ontologien !

Universell gultige
Aussagen

5
Nissen

~o -

ige
sche

nge




Ontologien: Kontroversen (I)

B Realismusdebatte: Was soll reprasentiert
werden...

B Die Gegenstande (Objekte, Prozesse) der Welt, wie sie
sind — unabhangig vom Beobachter (abgeschwacht:
konsensuelle Eigenschaften)

B Die Konzepte (mentale Konstrukte), mit denen der
Mensch die Gegenstande vergegenwartigt



Ontologien: Kontroversen (II)

B Bottom up vs. Top Down

B Bottom up (Semantic Web - Ansatz): viele kleine
Modelle ohne Anspruch auf Gesamtkonsistenz,
semantische Mediation. Eine groBBe konsistente
Modellierung der Welt unmaoglich

B Top Down (Standardisierungs — Ansatz): Innerhalb
einer Domé&ne muss eine Ubereinkunft tber die
genaue Bedeutung von Termen und Klassen
gefunden werden, da sonst keine verlassliche
Interoperabilitat moglich



Vorteil von formalen Beschreibungen

B Unterschiedliche Beschreibungen
desselben Sachverhalts konnen durch
Reasoner auf eine kanonische
Beschreibung abgebildet werden



X instanceOf(x, ChronicAppendicitis) <
InstanceOf(x, Inflammation) A
F: InstanceOf(y, AppendixStructure) A
hasLocation(x,y) A

Tz InstanceOf(z, AcuteCourse) A

hasCourse(X,z)




Vorteil von formalen Beschreibungen

B Unterschiedliche Beschreibungen
desselben Sachverhalts konnen durch
Reasoner auf eine kanonische
Beschreibung abgebildet werden

B Bedeutung der (definierten) Klassen ist
durch logische Sprache eindeutig
erkennbar



~ snob - SNOMED Browser =10 x|

File Options Help

NEAR IR REAE -

Horme iZenkre Back | Forward | Spawn Subsets | Send Bug
Appendicitiz Rubrnic 10 |1 235580148 Status: |':U”E”t Language
jCLINICILL FINDING i 74400005 Appendicitis [
H= i1 ieitis —

H+] toute appendicitis Synonymi s )

—E Amoebic appendicitis Appendicitis, NOS

Hx]| Appendicitis NOS

—E Appendicitis, ungualified Fully Specified Hame( =)

—E Atypical appendicitis Appendicitis (disorder)

—E Catarrhal appendicitis

—E Chronic appendicitis s Definition

—E Complicated appendicitis Group f#1 =

—E Foocal appendicitis thizs concept Lssociated morphology

Other appendicitis 4 Inflammation

—i Other appendicitis NOS this concept Finding site Appendix

%[ Pelvic appendicitis Structure

—i Fecurrent appendicitis lI
Statuz:  |Current compasite qu‘L}:I..flEI'S ~ L hd
Oniginal SMOMED code: [D5-46100
Read code [Cre3ld): a9C4 my |m Special disorder atoms =




Vorteil von formalen Beschreibungen

B Unterschiedliche Beschreibungen
desselben Sachverhalts konnen durch
Reasoner auf eine kanonische
Beschreibung abgebildet werden

B Bedeutung der (definierten) Klassen ist
durch logische Sprache eindeutig
erkennbar

...aber...



Risiko formalen Beschreibungen

B Immenser Pflegeaufwand (Gesamtsystem muss immer
konsistent gehalten werden)

B Vollstandige Klassifikation Uberfordert gegenwartige
Reasoner bzw. erzwingt schmerzhafte Abstriche in der
Machtigkeit der Beschreibungssprache: Beispiel: SNOMED
unterstutzt keine Negation, daher z.B. ICD - ,Sonstige"
nicht adaquat abbildbar

B Gefahr inadaquater Schlisse

Stefan Schulz: SNOMED CT



R
Inadaquate Schlusse : Beispiel

B ,Semantic Web" Standards
(OWL-DL)

B Standardrelationen aus

Open Biomedical Ontology (OBO)

B Klassifikation der Ontologie mittels DL-Reasoner
(Pellet)



Beispieldomane

/? AminoAcid

Disorder
Protein

v 1
' B |

rganism . L B

org Aminoaciduria | #* .z

S

L i r

PortionOfUrine Proteinuria




Standardrelationen (OBO Relation Ontology)

B hasPart / partOf
Teil-Ganzes-Relation im weitesten Sinne
zwischen physikalischen Objekten

B hasLocation / locationOf
Lokalisation von Prozessen, Vorgangen

B transitiv, reflexiv, antisymmetrisch

Smith B, Ceusters W, Kohler J, Kumar A, Lomax J, Mungall CJ, Neuhaus F, Rector A, Rosse C (2005) Relations in
Biomedical Ontologies. Genome Biology, 6(5)



o
Beschreibungslogik 8£,+

B Subsumption E
B Equivalenz =
B Existenz 3

B Konjunktion

B Transitive Relationen



AXiome

Protein = 3 hasPart.AminoAcid

Aminoaciduria = Disorder I
3 hasLocation.(Body M
3 hasPart.(PortionOfUrine M
3 hasPart.AminoAcid))

Proteinuria = Disorder M
3 hasLocation.(Body
3 hasPart.(PortionOfUrine
3 hasPart.Protein))



Inferenz

falsch

Proteinuria = Aminoaciduria

(denn Proteine haben Aminosauren als Teile und
partOf ist transitiv)

* Reicht das Sprachinventar nicht aus?
* Ist die Transitivitatsannahme von
nasPart falsch?




Formal Korrekt
Ontologisch schludrig

AminoAcid: verborgene Ambiguitat:
B AminoAcidSingleMolecule
B AminoAcidResidue

B AminoAcidSingleMoleculeCollection
B AminoAcidSingleMoleculeCollectionLowConc
B AminoAcidSingleMoleculeCollectionHighConc



Axiome, korrigiert

Aminoaciduria = Disorder I
dhasLocation.(Body M
dhasPart.(PortionOfUrine
JhasPart.AminoAcidSingleMoleculeCollectionHighConc))

Proteinuria = Disorder 1M
JhasLocation.(Body
JhasPart.(PortionOfUrine
JhasPart.ProteinMoleculeCollectionHighConc))



Seltsame Schlussfolgerungen in
biomedizinischen Ordnungssystemen

B Gene Ontology: Menopause part_of Death
B GALEN: Vomitus contains carrot

B SNOMED CT:
Amputation of toe is_a amputation of foot

B SNOMED CT:
Proximal hemiphalangectomy of toe is_a
Amputation of toe.

B SNOMED CT:
Absence of liver or gallbladder NOS is_a
Congenital absence of liver and gallbladder



Aufbau des Tutorials

Uberblick: medizinische Ordnungssysteme
Grundbegriffe medizinische Ordnungssysteme
SNOMED CT

Ontologien/Terminologien vs. Informationsmodelle
IHTSDO

SNOMED CT in Deutschland






N
SNOMED RT - CT: Anspruch

"...a set of concepts and relationships that
provides a common reference point for
comparison and aggregation of data about
the entire health care process”

Spackman KA, Campbell K, Cote RA. SNOMED RT: A reference terminology for health
care. Proc. AMIA Smp. 1997



SNOMED CT (Clinical Terms)

B 300 000 Konzepte
B /70 000 Englische Terme

B Ubersetzungen nach Spanisch, Franzosisch,
Danisch, Schwedisch

B Deutsche Ubersetzung inkomplett, nicht
validiert

B 900 000 Definitionsausdrucke
B 19 Top-level Kategorien
B 49 Relationstypen



N
SNOMED CT

B Standardized Nomenclature of Medicine — Clinical
Terms:

B Terminologiesystem flr die Kodierung von Inhalten in der

elektronischen Patientenakte

B Konzipiert als weltweiter terminologischer Standard mit dem
Schwerpunkt klinische Dokumentation
Verbreitet von der 2007 gegriundeten IHTSDO (International
Health Terminology Standards Development Organisation):
Mitgliedsstaaten: US, UK, AU, NZ, CA, DK, SE, NL, LV,
Neu: ES, SG,

bisher nicht: Deutschland

Stefan Schulz: SNOMED CT



SNOMED: Entwicklung

Nomenklatur /
Pathologie

1965/41;///;970

1975

mehrachsige
Nomenklatur
gesamte Medizin

1980 1985

Ontologische

Fusion mit
CTV3

Logikbasierte
Beschreibungen

1990 1995
I I

000
I

Bauprinzipien

Context
Model

SNOMED
im UMLS

SNOP

1
SNOMED

SNOMED 1II

2005
| I>

SNOMED 3.0 SNOMED 3.5 SNOMED RT SNOMED CT




SNOMED: Werkzeuge und Quellen

B Browser
B CliniClue (www.cliniclue.com)
m SNOB
B Quellen
B Clue-Dateien (proprietar)
B Textfiles (Uber UMLS)
B experimentelle Nutzung ohne kommerziellen
Hintergrund in D moglich



sct_relationships_20090731.txt

RELATIONSHIPID CONCEPTID: RELATIONSHIPTYPE CONCEPTID2 CHARACTERISTICTYPE REFINABILITY RELATIONSHIPGROUP

8086027 103628006 116680003 84499006 0 0 0
8087020 103628006 116680003 34248003 0 0 0
7777029 171395005 116680003 171390000 0 0 0
3874027 159598005 116680003 265979006 0 0 0
4785027 160905000 116680003 266959008 0 0 0
4844026 160987006 116680003 266975006 0 0 0
4845025 102523004 116680003 105726004 0 0 0
12876021 178732003 116680003 173788005 0 0 0
12817021 178618008 116680003 239542002 0 0 0
14569023 181380003 116680003 313560002 0 0 0
14568026 181380003 116680003 81040000 0 0 0
14364025 181248002 116680003 21306003 0 0 0
13759024 180634001 116680003 180632002 0 0 0
3181599026 180097006 116680003 239606002 0 0 0
3171800021 180097006 116680003 119657005 0 0 0
2683723022 180097006 116680003 119647009 0 0 0
3181600028 180098001 116680003 239606002 0 0 0
13553023 180098001 116680003 625000 0 0 0
2683725026 180098001 116680003 119647009 0 0 0
1651441025 180117008 116680003 188383006 0 0 0
13571027 180117008 116680003 239624000 0 0 0
3560921024 104517005 116680003 413993002 0 0 0
1650992022 177118006 116680003 79876008 0 0 0
3181015028 175458000 116680003 276978009 0 0 0
10590020 175458000 116680003 301081007 0 0 0
1910412026 103408004 116680003 385353004 0 0 0
6843024 103353001 116680003 260546003 0 0 0
6844029 103353001 116680003 106233006 0 0 0
3221429029 103354007 116680003 103379005 0 0 0
6845028 103354007 116680003 106233006 0 0 0



sct_concepts_20090731.txt

CONCEPTID
103408004
103353001
103354007
169269008
103521009
169435005
169436006
103401005
171007003
103542006
171016004
103543001
160632008
162340000
160646008

10245000
102453009
102473004
160519009
160520003
102475006
160538000
160633003
160634009
102444002
102445001

CONCEPTST FULLYSPECIFIEDNAMICTV3ID

0 Human immunodeficient XUOuH
0 Transgastric (qualifier ve X8111
0 Transmural (qualifier val XUOtX
0 Blood/plasma viscosime 5884.
0 Influenzavirus A Phillipin XUOva
0 Ultrasound therapy - ane 5B72.
0 Ultrasound therapy - ske 5B73.
0 Saturated (qualifier valu¢XUOuB
0 Counseling for bereaver 6751.
0 Ookinete form of protoz¢ XUOvx
2 Investigation result coun 6773.
0 Merozoite form of protoz X80tf
0 Enjoys moderate exercis 1384.
0 Hearing difficulty (findin¢ 1C12.
0 Frequency-Intensity-Tim 138I.

0 Structure of abductor di¢ XUOh9
0 Peritonsillar cellulitis (dis XO0ms
0 Shortened therapeutic re XUOhU
0 Indian origin (finding)  1347.
0 Middle Eastern origin (fir 1348.
0 Patient reaction finding ( XUOhW
0 Religious affiliation (obst135..

0 Enjoys heavy exercise (1 1385.
0 Competitive athlete (find 1386.
0 Exposure to toxic dust (¢ XUOh5
0 Exposure to toxic dust, ¢ XUOh6

SNOMEDID
G-E613
G-Al1B2
G-Al1B3
P3-70775
L-32816
P5-B0093
P5-B0094
G-D642
P2-11911
L-50062
P2-118C4
L-50063
F-0OA8FD
F-F5031
F-0A90C
T-14910
DC-71602
F-00557
F-024BD
F-024BE
F-00560
F-024E8
F-0OA8FE
F-OA8FF
A-A3280
A-A3281

ISPRIMITIVE

PR RPRRPRPRRPRRPORRPRRRPRPRRREPRREPREPRRERERRRER



sct_descriptions_20090731.txt

DESCRIPTIONID DESCRIPTIONSTATUS CONCEPTID TERM INITIALCAPITALSTATUS DESCRIPTIONTYPE

541062010 0 160179009 Foreman - rail transport (occupati 0 3
540501016 0 159684005 Head barman (occupation) 0 3
540502011 8 159685006 Supervisor - catering (occupation’ 0 3
495182013 0 4870002 Structure of dorsal tegmental nuc 0 1
9118018 0 4873000 Localized vascularization of corne 0 1
1490491010 0 4873000 Localized corneal vascularization 0 2
2532573019 0 47337003 Capsular fibrosis 0 1
78919019 1 47337003 After-cataract 0 2
78920013 1 47337003 After-cataract, NOS 0 2
78922017 0 47338008 Removal of coronary artery obstrt 0 1
80122013 1 48079002 Mood alteration, NOS 0 2
80120017 0 48079002 Disturbance in mood 0 1
516148014 0 137763006 Entire nasal spine of frontal bone 0 3
517831013 0 139279001 Entire lateral part of occipital bone 0 3
539721011 0 158996009 State enrolled nurse (occupation) 1 3
539449015 0 158754002 Managing director (occupation) 0 3
539733018 0 159006006 Dental nurse (occupation) 0 3
539737017 0 159010009 Hospital pharmacist (occupation) 0 3
539558013 0 158851003 Buyer - advertising space (occupe 0 3
539559017 0 158852005 Print buyer - advertising (occupati 0 3
539714011 0 158989007 Occupational health nursing office 0 3
539715012 0 158990003 Nursing officer (occupation) 0 3
539726018 0 159000000 Health visitor (occupation) 1 3
539727010 0 159001001 Clinic nurse (occupation) 0 3
539697012 0 158974003 Clinical medical officer (occupatio 0 3
539698019 0 158975002 Medical practitioner - teaching (oc 0 3



SNOMED CT als Terminologie

Parent{s):

(Sefect 3 parent to make it the "Current Concept'.)
Entire limb {body structure’
Upper limb structure (body structure

Current Concept:
Entire upper limb (body structure)

Child(ren):

(W=2) (Select a child to make it the "Current Concept™.)
Entire left upper extremity (body structure)

Entire rinht nnner extreamitwy fhodw stroactorse?

z./t.
311 000
Konzepte

/

Zuordnung von medizinischen

und Ubersetzungen) zu

sprachunabhéangigen Konzepten

\_

Fachtermini (einschliel3lich Synonymen

/

Current Concept:
Fully Specified Mame: Entire upper limb [(body structure)
ConceptId: 182245002

Defining Relationships:
Fs & Entire limb (bady struct

Fs & Upper limb structure (b ZZt
732 000
Qualifiers: engl. Terme
Wiew Clualifying Charactenstic acts

Descriptions {Svnonyms):
Preferred: Entire upper limb
SYnOonyn: Upper limb

Synonyn: UL - Upper limb

Synonym: Armm region
Synonym: A
Fully Specified Mame: Entire upper limb (bady structure)

Stefan Schulz: SNOMED CT



SNOMED CT als formales System

Stefan Schulz: SNOMED CT



SNOMED CT als formales System

Parent(s):

{Select 2 parent to make it the "Current Concept".)
Disorder of appendix (disorder)
Inflarmmation of large intestine {disorder)

Current Concept:

Hierarchien:
Strikte
Spezialisierung

(is-a)

Appendicitis (disorder)

Child(ren):
{v=13) (Select 3 child to make it the "Current Concept™.)
There are 5 Retired Children. Show Retired Children

Acute appendicitis (disorder)

Amebic appendicitis (disorder)

Appendicitis of a pelvic appendix {disorder’
Atypical appendicitis (disorder)

Catarrhal appendicitis {disorder)

Chronic appendicitis (disorder’
Complicated appendicitis (disaorder)

Focal appendicitis (disorder)

Lirrent Concept:
Fully Specified Mame: Appendicitiz [disorder)

LonceptId: 744000052

efining Relationships:

Is a Cisorder of appendix [(disorder)
Isa Inflarmrnation of large intestine (dizarder)
Group 1

Associated morphkology (attribate) Inflarmmnation (morphologic abnormnality]
Finding site {atiribute)

Appendix structure (body structure’)

Qualifiers:
Yiew Cualifying Characteristics and Facts |

Descriptions (Svnonvms )
Prefered:
Fully Specified Name: Appendicitiz (dizaorder]

Appendicitis

Synonym:

Stefan Schulz: SNOMED CT




SNOMED CT als formales System

Parent(s): Current Concept:

Select @ parent to make it the "Current Concept".
( ,p cept™) Fully Specified MName: Appendicitiz (disorder)

Disorder of appendix (disorder) Conceptld: A TS

Inflarmmation of large intestine {disorder)

Defining Relationships:

Current Concept: Isa Dizorder of appendix (disorder)
Appendicitis (disorder) Isa Inflarmrnation of large intestine (disorder)
Group 1
. srociated morphology (attribuate) Inflarmmnation (mmorphologic abnormmality]
Ch”ld(ren)" %ﬁnd’iﬂg site (atiribute) Appendix structure (body structure]
{v=1F) (Sefect a child to make it the "Current Concept™.)
There are 5 Retired Children. Show Retired Children
Acute appendicitis {disorder? Qualifiers:

Amebic appendicitis (disorder)

Appendicitis of a pelvic appendix (disorde View Qualifying ©

Atvnicral annendicitis fdisnrdery Re|at|0nen (AttrlbUtE)
4 Restriktionen: auf einfacher |Descriptions (| 2.B.
Beschreibungslogik beruhend: rully specified nanf  ASSOCIALEd morphology
Synonym: Finding site

\__ (50 Relationstypen) -

Cl-Rel-C2 zuinterpretieren als:
vx: instanceOf(x, C1) =
K Fy: instanceOf(C2) A Rel(x,y)

/

Stefan Schulz: SNOMED CT



SNOMED CT als formales System

Current Cancept:
Fully Specified Mame: Entire upper limb (body structure)

ConceptId: 182245002

Defining Relationships:
Fs 3 Entire limb (body structure)
Fs 3 Upper limb structure (body structure)

definierte vs. primitive
Konzepte

V

Current Concept:
Fully Specified Name: Appendicitiz (disorder)

ConceptId: 74400008

Defining Relationships:

Isa Cisorder of appendix (disarder]
Isa Inflamration of large intestine (dizarder)
Group 1

Associated morphology (attribate) Inflamronation (morphologic abnormality]
Finding site {attribute)

=

Qualifiers:
Yiew Cualifying Characteristics and Facts |

Appendix struckure (body structure)

Descriptions {(Svnonvms )

Preferred: Appendicitis

Stefan Schulz: SNOMED CT




Defizit von nicht-formalen Ansatzen

(frihere SNOMED-Versionen)

D5-46210

D5-46100
G-A231

M-41000
G-C006
T-59200

G-A231
M-40000
G-C006
T-59200

Acute appendicitis, NOS

Appendicitis, NOS
Acute

Acute inflammation, NOS

In
Appendix, NOS

Acute
Inflammation
In

Appendix, NOS

SNOMED INTERNATIONAL

B Unterschiedliche

Beschreibungen
desselben
Sachverhalts sind
nicht aufeinander
abbildbar

Aneinanderreihung
von Konzepten und
Relationen nicht
eindeutig
interpretierbar



SNOMED CT : taxonomische Hierarchien

SNOMED CT Goncept (SNOMED RT+GTV3)

Current Concept:

Child(ren):

(W=19) {(Sefect 3 child to make it the "Current Concept”
Body structure (body structure’

Clinical finding (finding?

Environment or geagraphical location {enwvire \
Event (event)

Linkage concept (linkage concept)
Ohservable entity (observable entity)
Qrganism {arganism)

Pharmaceutical / biologic product {product)
Physical force (physical force)

Physical object (physical object)

Procedure {procedurs)

Qualifier value (gualifier value)

Pecord artifact (record artifact)

Situation with explicit context {situation)
Social contexrt (social concept)

Special concept (special concept)
Specimen {specimen)

Staging and scales (staging scale)

Current Concept:
Clinical finding (finding)

Child(ren):
(A=20) (Select a child to make it the "Current Concep
There are ? Retirved Children. Show Retired Children

Administrative statuses (finding)

Adverse incident outcome categories (findi

Clinical history and observation findings ¢fir

Clinical stage finding (finding)

Deformity (finding)

Disease (disorder?

Current Concept:
Disease (disorder)

Child(ren):

(W=7X) (Sefect a child to make it the "Current Co:

r There are 2 Retired Children. Show Retired Chils

Acute disease (disorder’
AlDS-associated disorder (disorder)
Anginedema and/or urticaria {disorder)
Biphasic disease (disorder’

Chronic disease (disorder)
Communication disorder {disorder’

Drug action {finding)

Edema {finding’

Effect of exposure to physical force (findin

Enzyme activity finding (finding}

Finding by method {finding}

Finding by site {finding)

Finding of grade (finding)

Finding related to physiologic substance (fi

Finding reported by subject ar history prow

General clinical state finding {finding)

Neurological finding (finding)

Substance {substance)

Prognosis/outlook finding {finding’

Sequelae of external causes and disorders

Wound finding ¢finding)

A

Complication (disorder’

Complication of procedure {(disorder’
Congenital disease (disorder’
Degenerative disorder (disorder)
Developmental disorder (disaorder)
Disease due to Arthropod (disorder)
Disease of presumed infectious origin {c
Disorder associated with menstruation .
Disorder by body site (disorder)
Disorder characterized by edema (disor
Disorder characterized by pain (disordet
Disorder due to exposure to ionizing rad
Disorder of cellular component of blood
Disorder of fetus or newborn {disorder)




SNOMED CT : taxonomische Hierarchien

Parent{s):

{Sefect @ parent 20 make it the "Current Concept".)
Acute inflammatory disease (disorder)
Appendicitis (disorder)

Current Concept:
Acute appendicitis (disorder)

Child(ren):
{n=20) (Select 3 child to make it the "Current Concept™.)
there are I Retired Children. Show Retired Children

Acute appendicitis with appendix abscess (disorder)
Acute appendicitis with peritoneal abscess (disorder)

Acute appendicitis with peritonitis {(disorder)
Acute appendicitis without peritonitis (disorder)
scute focal appendicitis (disorder)

Acute fulminating appendicitis (disorder)

Acute gangrenous appendicitis (disorder)
Acute obstructive appendicitis (disorder)

Acute perforated appendicitis (disorder)

Acute suppurative appendicitis (disorder)

Current Concept:
Fully Specified Name: Acute appendicitis [disarder)
ConceptId: 25129001

Defining Relationships:

Isa Acute inflarnrmatory disease (disorder)
Isa Appendicitis (dizarder)
Group 1
Associated morphology (attribute) Acute inflarmmation (morphologic abnormality)
Finding site (atdribute) Appendix struckure (body structure
Qualifiers:

Yiew Qualifying Characteristics and Facts |

Descriptions (Svnonyms):
Fully Specified Name: Acute appendicitis [dizorder)
Preferred: Acute appendicitis
Synonym:

Related Concepis:
- A "Ts 2" antecedents -

- Al descendents and related subtypes -




Prakoordination - Postkoordination

B Prakoordination: komplexe Ausdricke sind vorformuliert:
Acid chemical burn of cornea and conjunctival sac

B \Vorteil: schnelle Kodierung komplexer, aber haufiger Sachverhalte

B Nachteil: kombinatorische Explosion der Terminologie

B Postkoordination: komplexe Ausdrucke werden aus atomaren

Konzepten, und logischen Konstruktoren aufgebaut:
Burn AND SOME ((has-part SOME Cornea) AND
( SOME Conjunctival sac)) AND SOME Acid

B Nachteil: aufwandige Kodierung
B \Vorteil: Terminologie bleibt pflegbar und Ubersichtlich

B Formaler Fundierung erlaubt das Berechnen der Aquivalenz
zwischen Pra- und Postkoordinationen



Problematik der Postkoordination

B Komplizierte Syntax und Kombinationsregeln:
erfordert intensive Schulung

B Anwendungssysteme mussen teils sehr lange
Ausdrucke beherrschen

B Unterscheidung zwischen logischer Konjunktion
(ein kombiniertes Konzept) und
Nebeneinanderstellung von Konzepten (Addition)



SNOMED CT: Derzeitige Schwachen



Uneinheitlicher Top-Level

Current Concept:
SNOMED CT Concept (SNOMED RT+CTV3)

Body structure (10)
Acquired body structure
Anatomical organizational pattern

(...)
Clinical finding (22)
Administrative statuses
Adverse incident outcome categories
(...)
Environment or geographical location
Environment
Geogr. and/or political region of the

world
Event (19)
Abuse
Accidental event
Bioterrorism related event  (...)
Linkage concept
Attribute
Link assertion
Observable entity
Age AND/OR growth period
Body product observable (...)
Clin. history / examination observable (21)
Device observable
Drug therapy observable
Feature of Entity (...)
Organism (11)
Animal
Chromista

Pharmaceutical / biologic
product (58)
Alcohol products
Alopecia preparation
Alternative medicines

(...)
Physical force (21)
Alfitude

Electricity

(...)
Physical object (8)
Device
Domestic, office and

garden artefact
Fastening

(...)
Procedure (23)
Administrative procedure
Community health
procedure

(...)
Qualifier value (52)
Action
Additional dosage
instructions
(...)
Record artifact
Record organizer
Record type

Social context (10)
Community
Family
Group
(...)

Special concept
Namespace concept
Navigational concept
Non-current concept

Specimen (45)

Biopsy sample
Body substance sample

Cardiovascular sample
()

Staging and scales (6)
Assessment scales
Endometriosis

classification

Ol AITIericdari F(:!rLIIILy
Society

(...)

Substance (11)
Allergen class
Biological substance
Body substance

(...)



The Celestial Emporium
of Benevolent Knowledge

Jorge Luis Borges

"On those remote pages
it is written that animals
are divided into:

those that belong to the
Emperor

embalmed ones

those that are trained
suckling pigs
mermaids

fabulous ones

stray dogs

those that are included
in this classification
those that tremble as if
they were mad
innumerable ones
those drawn with a
very fine camel's hair
brush

others

. those that have just

broken a flower vase
those that resemble
flies from a distance"

Stefan Schulz: SNOMED CT



Exzessive Prakoordination

deep full thickness burn of the cheek without loss of body part

deep full thickness burn of the cheek, with loss of body part

deep third degree burn of forehead AND/OR cheek with loss of body part

deep full thickness burn of the lip(s), with loss of body part

deep full thickness burn of the lip(s) without loss of body part

deep full thickness burn of the cheek without loss of body part

deep full thickness burn of the cheek, with loss of body part

deep third degree burn of forehead AND/OR cheek with loss of body part

deep full thickness burn of the forehead without loss of body part

deep third degree burn of forehead AND/OR cheek with loss of body part

deep third degree burn of face, head AND/OR neck with loss of body part

deep third degree burn of face AND/OR head with loss of body part

deep third degree burn of face, head AND/OR neck with loss of body part

deep full thickness burn of the eye, with loss of body part

deep full thickness burn of the cheek, with loss of body part

deep third degree burn of forehead AND/OR cheek with loss of body part

deep full thickness burn of the chin without loss of body part

deep full thickness burn of the lip(s) without loss of body part Uber 350 Konzepte fiir
deep full thickness burn of the forehead without loss of body part Brandverletzungen
deep third degree burn of forehead AND/OR cheek with loss of bodiynpBetreich des Kopfes




Hypertrophierte Hierarchien

in the SNOMED hierarchy:

Root Concept: Acute appendicitis (disorder)
The following 36 "Is a" antecedents are present

Disorder of appendix (disorder)

Disorder of digestive system (disorder)

Disease (disorder)

Appendicitis (disorder)

Disorder of digestive organ (disorder)

Disorder of lower gastrointestinal tract (disorder)

Disorder of digestive tract (disorder)
Disorder of intestine (disorder)
Finding by site (finding)

Finding of large intestine (finding)
Disorder of abdomen (disorder)
Disorder of gastrointestinal tract (disorder)
General finding of abdomen (finding)
Disorder of large intestine (disorder)
Disorder by body site (disorder)
Disorder of trunk (disorder)
Inflammatory disorder (disorder)
Acute inflammatory disease (disorder)

Inflammatory disorder of digestive tract (disorder)
SNOMED CT Concept (SNOMED RT+CTV3)
Abdominal organ finding (finding)

Bowel finding (finding)

Finding of appendix (finding)

Finding of body region (finding)

Inflammation of large intestine (disorder)

Finding of trunk structure (finding)

Disorder of body system (disorder)

Inflammation of specific body organs (disorder)
Inflammation of specific body structures or tissue (disorder)
Inflammation of specific body systems (disorder)
Inflammatory disorder of digestive system (disorder)
Digestive system finding (finding)

Gastrointestinal tract finding (finding)

Disorder of body cavity (disorder)

Clinical finding (findinQ)

Viscus structure finding (finding)




»Epistemic intrusion™ — Aussagen statt
Konzepte

metastasis to peritoneum of unknown primary tumor

Suspected autism

Suspicion of gastritis

Other circus performer

No antenatal care: not known pregnant

No drug side effect reported

Take at regular intervals. Complete the prescribed course unless otherwise directed
Pregnant ? — planned

T1a (IA): Invasive carcinoma of uterine cervix diagnosed by microscopy only
Diabetes mellitus excluded

Surgical pathology consultation and report on referred slides prepared elsewhere
Previous known suicide attempt

Medication not administered

Helicobacter blood test negative

Poor condition at birth without known asphyxia

Natural death with probable cause suspected

Dendritic cell sarcoma, not otherwise specified

Unlikely diagnosis

Operating room unavailable




Fehlende Beschreibungen

Admission to intensive care:

kein Link zu: Intensive Care
Severe Asthma :

kein Link zu: Severe
Chronic hemorrhage :

kein Link zu: Chronic
Hemorrhage :

kein Link zu: Blood
Epithelium :

kein Link zu: Epithelial Cell
Diabetic foot at risk :

kein Link zu: Diabetes, Foot
Operating room unavailable :

kein Link zu: Operating Room

Failed heroin detoxification :
kein Link zu: Heroin
Alopecia preparation :
kein Link zu: Alopecia

Concept Status: Current
EDescriptions
[dadmission to intensive care unit (procedure)
[dadmission to intensive care unit
[Eadmit to ITU
[ admit to intensive care unit
EFICU - Admission to intensive care unit
HDefinition: Primitive
Fiis a

effadmission to department
HQualifiers
Epriority

=3 priorities
ECodes

tDr."g."na." Snomedld : P0-00279

Read Code (Ctv3id) : XaANG




E CliniClue 2006: SNOMED CT(International 0807 Intl[ Release]) [ Registered user: DemonstrationUser4 0@ CLUES. demo]

File Edit Subsets Restict Language Layout Took Help

N-TEY

TAL TR BB=3

Concept |.:||1 09442002 ﬂ Congenital missing tooth

clinical finding

Descrintionld| 174009017

Il [Words - any order +| E = |-

E'”dlmissing

Emissing rib -
[Flmissing leg

[ missing toe

[ tooth missing

Elmissing hand

[Flmissing foot

[Fteeth missing

Elmissing sternum

Elfinger missing

[Zlmissing tooth count hd
pleier |Subt§,fpe hierarchy j
[{ 422977003 congenital anomaly of tooth =
[{ 66793004 congenital absence of alimentary tract

[€ 91922000 congenital absence of jaw

£]91946007
LEY 109442002

congenital absence of mouth
congenital absence of one tooth

cohgenital abzence of one tooth - Definition
Concept Status: Current

FDescriptions
-[d congenital absence of one tooth (disorder)
-[a congenital absence of one tooth
=] congenital hypodontia, single tooth
-[=l congenital missing tooth
ElDefinition: Primitive
His a
¥]congenital anomaly of tooth
1] congenital absence of alimentary tract
8] congenital absence of jaw
1] congenital absence of mouth
Foccurrence
U congenital
HGroup
associated morphology
=f#] congenital absence
inding site
=§]tooth structure
JQualifiers

severity

#fa) severities
clinical course
) courses

ECodes

ITl

tRe-ad Code (Ctv3ld) - XU2Mr




Unklares , Ontological Commitment®

B Beschreibungslogik: Konzepte sind einstellige
Pradikate Uber eine Domane

B Was sind Instanzen von SNOMED CT - Konzepten

?
O

Konzepte: Linkage concept

Individuelle materielle Entitaten / Prozesse: Gallbladder,
Cholecystitis

Individuelle Aussagen / Dokumentationsobjekte, :
Diabetes mellitus excluded, Take at reqular intervals,

Biopsy planned

keine: Indian Subcontinent, Milligram




EinfUhrung

Konzepte, Klassen, Instanzen

Fictional Living Technical
Character Animal Device
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SNOMED CT Beispiele

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
7 subjectRelationshipContext.SubjectOfRecord r7
7 temporalContext. CurrentOrSpecifiedTime)



SNOMED CT Examples

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
7 subjectRelationshipContext.SubjectOfRecord r7
7 temporalContext. CurrentOrSpecifiedTime)



SNOMED CT Examples

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
7 subjectRelationshipContext.SubjectOfRecord r7
7 temporalContext. CurrentOrSpecifiedTime)

2. Denied tonsillectomy =

Tonsillectomy 1 3 Priority.Denied



Beispiele

Overriding aorta

Pulmonic
valve
stenosis

ventricular
septal defect

\ g

Right ventricular
hypertrophy

http://iwannabeadr.com/



Beispiele

Fallot'sche Tetralogie

Normal heart Tetralogy of Fallot

Overriding aorta

Pulmonic
valve
stenosis

ventricular

septal defect

Right ventricular
hypertrophy

http://iwannabeadr.com/



Beispiele

Fallot'sche Tetralogie

Normal heart Tetralogy of Fallot

Overriding aorta

Pulmonic
valve
stenosis

ventricular

septal defect

Right ventricular
hypertrophy

http://iwannabeadr.com/



SNOMED CT Beispiele

3. Tetralogy of Fallot =

PulmonicValveStenosis r1 VentricularSeptalDefect r7
OverridingAorta r1 RightVentricular hypertrophy



SNOMED CT Examples

jede Instanz von
“Tonsillectomy
planned” impliziert eine

1. Tonsillectomy planned = \___ lonsillektomie™

@g. (@ssocia tedProcedure. Tonsillectomy 17
7 procedureContext.Planned 7

7 subjectRelationshipContext. Subj

jede Instanz von
“denied tonsillectomy”
ist eine Tonsillektomie

7 temporalContext.CurrentOrSpeci

2. Denied tonsillectomy@
Tonsillectomy 1 3 Priority.Denied (

jeder Fallot is auch

3. Tetralogy of FaIIot@ evigﬁe';‘;'trgr?gs""e"

PulmonicValveStenosis r1 VentricularSeptaiDerec

OverridingAorta r1 RightVentricular hypertrophy



Probleme

e Die Negation eines Prozesses ist
eine Spezialisierung dieses
Prozesses

e Ein Plan ist so definiert, dass
seine Realisierung impliziert ist

e Ein Teil von X ist gleichzeitig sein
Elternkonzept




Teile von Elternkonzepten ?

Beispiel: Harold Solbrig

ASD PV

S RVH OA
P E O B

Rotlicht Gelblicht  Grunlicht

Fallot-Tetralogie Verkehrsampel



Diskussion

Relevanz

e Alle drei Beispiele sind typische Muster in SNOMED CT

— bei 50,000 Prozedurkonzepten kénnen “denied” - Subkonzepte
erzeugt werden

- Hunderte von Konzepten haben Eigenschaften wie “planned”,
“suspected” or “known absent” in ihrer Definition

- 77,000 “procedure” or “finding” - Konzepte haben
Komponenten als Elternkonzepte
e Hypothese: Unterschiedliche und konkurrierende
ontologische Vereinbarungen, stark beeinflusst durch den
Anwendungskontext.



Diskussion

Alternative Interpretationen ?



Alternative Interpretation (I)

Informations-
OPER/ R00M PLANNER objekt
OR#|Sched| Patent  |PatRm Procedure & Romarks Surgeon Atiending | Anesthetist ‘;\;.Tyoo" __Nurse T ___orsul
4 |7:30| #388827 |[1024| BIl. Tonsillectomy AB OB AR Int
8:15| #445321 |1022| Adenoidectomy AB OB AR Int CN
4==3-001#200994=1+029—Bi—Forrstitectormy B T R = suspended
4 |9:45| #889881(1001| Mastoidectomy AB OB AR Int CN

L L L T e L L R RS L LT R R R Y]

Dato: Notas:




Diskussion

Alternative Interpretation (I)

SNOMED CT - Konzepte werden instanziiert durch EPA -
Eintrage

— FUr jeden Patienten, der flr eine OP vorgesehen ist, wird ein
Informationsobjekt generiert

— Die Klasse dieser Informationsobjekte enthalt Kindklassen von
Informationsobjekte mit Werten wie “planned”, “executed”,
“denied” etc.

— Ausdrucke wie 7 associatedProcedure.Tonsillectomy
reprasentieren Plane ("7 " allerdings in jedem Fall falsch)

— F Priority.Denied spezialisiert die Klasse von Informationsobjekten
aber nicht die Klasses der Tonsillektomien



Diskussion

Iternative Interpretation (I)

Extension von “Tonsillectomy” enthalt die Extension von
“"Denied Tonsillectomy”: FALSCH




Diskussion

Alternative Interpretation (I)

Extension von “Record of Tonsillectomy” schlieBBt die Extension

von “"Record of Denied Tonsillectomy” ein: WAHR




Diskussion

Alternative Interpretation (II)

SNOMED CT concepts are instantiated by patients or
clinical situations.

— Pulmonic Valve Stenosis stands for “Patient with a pulmonic
valve stenosis”

— Tetralogy of Fallot stands for “Fallot Patient”

— All Fallot patients are also patients with pulmonic valve
stenosis because every instance of Tetralogy of Fallot has one
instance of pulmonic valve stenosis as part

e Consequence:

— Finding and procedure concepts extend to classes of patients
but not to classes of findings or procedures



Diskussion

Alternative Interpretation (II)

Extension von “Pulmonic Valve Stenosis” schlieBt die Extension
von “Tetralogy of Fallot” ein: FALSE




Diskussion

Alternative Interpretation (II)

Extension von “"Patient with Pulmonic Valve Stenosis” schlief3t
die Extension von “"Patient with Tetralogy of Fallot” ein: TRUE
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Diskussion

Alternative Interpretation (II)

Extension von “Situation with Pulmonic Valve Stenosis” schlief3t
die Extension von “Situation with Tetralogy of Fallot” ein: TRUE




Bedeutung des ,,ontological
Commitment™

e Es ist oft unklar, was SNOMED CT Konzepte reprasentieren

e Die Interpretation davon, was mit SNOMED CT - Konzepten
genau gemeint ist, bleibt dem Nutzer Uberlassen.

e Mogliche Interpretationen leiten sich oft implizit von zu
Grunde liegenden klinischen Schlussmustern ab.

e SNOMED CT vermischt Charakteristika von Ontologien mit
denen von Informationsmodellen.

e SNOMED CT lasst sich erst dann sinnvoll als eine Ontologie
nutzern, wenn Konsens uber sein “ontological commitment”
besteht



Inhaltlich falsche Beschreibungen

Biopsy Planned:

impliziert Existenz von:

Drug_Abuse_Prevention :

Impliziert Existenz von
Suspected Gallstones:

Impliziert Existenz von
Absence of Arm:

Impliziert Existenz von
Amputation of toe:

Biopsy

: Drug Abuse

- Gallstones

: Upper Limb Structure

wird klassifiziert als: Amputation of foot

Absence of liver or gallbladder NOS :

Concept Status: Current
EDescriptions

[d biopsy planned (situation)
“[d biopsy planned

EDefinition: Fully defined by ...
Fis a

Efs) operative procedure planned

HGroup

Fassociated procedure

=¥ biopsy

Eprocedure context

UM planned

Ftemporal context

e8] current or specified
Esubject relationship context

U subject of record

wird klassifiziert als: Congenital absence of liver and gallbladder

Proximal hemiphalangectomy of toe :

wird klassifiziert als: Amputation of toe.

-

Cl-Rel-C2 zu
interpretieren als:
vx: instanceOf(x, Cl) =
Fy: instanceOf(C2)
A Rel(x,y)

o /




Ursache vieler Defizite

B SOLL: Beschrankung auf
kontrolliertes Vokabular
(Terminologie) und / oder
Hierarchie und Beschreibung
von Typen (Ontologie)

B IST: Inkonsequente und
formal fragwlrdige
Reprasentation aller Arten
dokumentarischer Aussagen,
wie sie typisch sind flr
Informationsmodelle und
statistische Klassifikationen

Hierarchy

276445008

[q 405647008
(o 405648003
[« 398519009
[« 33993005
[d 66678007
271336007
e 57177007
+fe 413350009
+fe] 4908009
308575005
[« 405280005
[ 416534008

SNOMED CT Top Level Navigation Hierarachy (v1) |

Default ko

situation with explicit context

AN risk factors

critical incident factors

critical incident properties

diabetic foot at risk

disease type AND/OR category not applicable
disease type AND/OR. category not assigned
examination / signs

family history of

finding with explicit context

history of

laboratory finding absent

operating room unavailable

outbreak

B Grundirrtimer: Medizinische Dokumentation als Instantiierung von
Terminologie / Ontologie-Konzepten, Vermischung Ontologie /

Informationsmodell



Aufbau des Tutorials

Uberblick: medizinische Ordnungssysteme

Grundbegriffe medizinische Ordnungssysteme

SNOMED CT

Ontologien/Terminologien vs. Informationsmodelle
IHTSDO

SNOMED CT in Deutschland
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