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some questions

IS ontology useful In medicine?
¢ only in medical research?

¢ what about health-care practice?

how would one persuade an “ontoskeptical?
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“Have over 35 years of health informatics
made Europe healthier? ” (Bryden 2003)

ontology = informatics
Informatics - health informatics

health informatics - Europe healthier
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do we need ontology In medicine?

medical terminology
clinical guideline representation

Evidence-Based Medicine
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Semantic Mining WP 21

¢TO contribute to a consensus on a
bio-medical "upper ontology".

+To contribute to the convergence of
clinical and bio-ontologies.
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ROME

i

Reference
Ontology for
MEdicine
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ROME wasn’t built in a day
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ROME wasn’t built in a day

1.7.2004 - 31.12.2006
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sources for ROME:

ON 9
GALEN-CORE
UMLS

UMLS-SN

HL7 reference model

———

@
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sources for ROME:

¢ON9

¢ GALEN-CORE

¢ UMLS

¢ UMLS-SN

¢ HL7 reference model
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proceedings AMIA 1998

“An Ontological Analysis
of the UMLS Metathesaurus™ ™

Domenico M. Pisanelli, Aldo Gangemi, Geri Steve

Istituto di Tecnologie Biomediche, CNR, Rome, ltaly.
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Tool for representation
ONTOLINGUA

Tool for representation and classification
LOOM

Tool for browsing and editing
ONTOSAURUS
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The ontologization of the Metathesaurus
what we represented:

the preferred names of the CUIs (e.g. ""Fibromyalgia™’);

the instances of PAR (=*“has_parent™) relations between different
CUIs that UMLS mutuated from its sources (e.g. ""Fibromyalgia"
PAR "Muscular-diseases"");

the relations between CUIs that UMLS imported from sources
(e.g. " COPAD protocol' USES ""Asparaginase');

the instances of PAR relations between a CUI and its "'semantic
types' (e.g. "'Fibromyalgia" PAR "'Disease-or-Syndrome"’);

the definition of the CUIs in plain text, as reported in authoritative
sources such as medical dictionaries.
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what should not be given for granted:

all instances of PAR relation
are equivalent to genuine IS A
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some instances of PAR relation

Ocular Orbit C0029180 PAR Eye (C0015392
Cranial Cavity C0230041 PAR Head C0018670
Hip Joint C0019558 PAR Hip C0019552

Dental Pulp Cavity C0011403 PAR Tooth C0040426

2-Aminopurine C0000263 PARAdenine C0001407
Adenine C0001407 PAR 2-Aminopurine C0000263
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some instances of PAR relation

Ocular Orbit C0029180 PAR Eye (C0015392
Cranial Cavity C0230041 PAR Head C0018670
Hip Joint C0019558 PAR Hip C0019552

Dental Pulp Cavity C0011403 PAR Tooth C0040426
2-Aminopurine C0000263 PARAdenine C0001407

Adenine C0001404 PAR 2-Aminopurine C0000263

MeSH
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some instances of PAR relation

Ocular Orbit C0029180 PAR Eye (C0015392
Cranial Cavity C0230041 PAR Head C0018670
Hip Joint C0019558 PAR Hip C0019552

Dental Pulp Cavity C0011403 PAR Tooth C0040426
2-Aminopurine C0000263 PARAdenine C0001407

Adenine C00014 PARwine C0000263

MeSH CRISP
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the true story:

i
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the true story:

Adenine

6-Aminopurine

2-Aminopurine
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Reference

Ontology for
MEdicine

version 0.1 about 100 concepts

e developed in RACER v. 1-17-20
e can be exported in DAML+OIL, OWL
e can be browsed by Rice, OIlEd, Protégé
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ISSUes

mereology
“holes and other superficialities”

are there such things as “instances of
models”?
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ISSUES

¢ mereology
¢ “holes and other superficialities”

¢ are there such things as “instances of
models”?
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Anatomical
Entity
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ISSUES

¢ mereology
¢ “holes and other superficialities”

¢ are there such things as “instances of
models”?
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Body Space

Body Space
or Junction

Body Junction

Body Space
and Junction
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some examples of microscopic junctions

Desmosomes C0011703
Synapses C0039062
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Desmosomes
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Desmosomes tightly link adjacent cells but permit materials

to move around them in the intercellular space. Anchored in
dense plaques, cell adhesion proteins cross the intercellular
space, bnding adjacent cells together. Keratin fibers extend

through the cytoplasm from one plague to another.

http://academic.brooklyn.cuny.edu
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some examples of macroscopic junctions

Cerebellopontine Angle C0007764
Hip Joint C0195582
Elbow Joint C0013770

Ontology Summer School July 2004



@ @)

Cerebellopontine Angle

Anatomy of the cerebellopontine
angle showing the relationship of the
various cranial nerves.

1.Sensory root of trigeminal nerve
2.Pons

3.Vestibulocochlear nerve
4.Facial nerve

5.Abducent nerve

6.Medulla oblongata

7.Motor root of trigeminal nerve
8.Basilar sulcus

http://www.mrcophth.com
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some examples of microscopic spaces

Cavity of endoplasmic reticulum vesicle C1186729
Cavity of lysosome C1179902
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Cavity of endoplasmic
reticulum vesicle
5

Cavity of lysosome
7

http://www.sci.port.ac.uk
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some examples of macroscopic spaces

Cavity of left atrium C0503989
Cavity of incisor tooth  C0927607
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Cavity of left atrium
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Cavity of incisor tooth

http://animated-teeth.com
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some examples of “‘space and junctions”

Ranvier’'s Nodes C0034667
Lumen of esophagus C0227194
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Ranvier's Nodes

“Oligodendroglial cells

Mwvelin sheath

Mode of Ranvier

http://aids.hallym.ac.kr
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Lumen of esophagus

http://www.health.utah.edu
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Ceci nest pas une fufie.
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This is not a pipe
try to smoke it/

Ceci nest pas une fufie.

© René Magritte
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the ambiguity of everyday language:

“We have the same car”
“We went to the same school”
“We read the same book”
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the ambiguity of everyday language:

“We have the same car”
“We went to the same school”
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the ambiguity of everyday language:

ontology must eliminate

“We have the same car”
“We went to the same school”
“We read the same book”
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Merriam Medical Dictinnary
\ Webster

The latest word on medical terins

4 Words Found.
To view an entry in the list, highlight it and click on GO TO.

diagnosis
diagnosis related group
differential diagnosis ﬂl

DRG

Main Entry: di-ag-no-sis

Pronunciation: "dI-ig-"no0-s&s, -—-&g-

Function: noun

Inflected Form(s): plural di-ag-no-ses /-"sEz/

1 a : the art or act of identifying a disease from its signs and symptoms
b : the decision reached by diagnosis <a diagnosis of pneumonia>

2 : a concise technical description of a taxon
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diagnosis

judgment

taxon

@)

e.g. “my presenile dementia as
diagnosed by dr.Dobbs on
July 8th 2003 ....”

e.g. “presenile dementia”
(290.1 ICD-9-CM)
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diagnosis

judgment

taxon

process

@)

e.g. “my presenile dementia as
diagnosed by dr.Dobbs on
July 8th 2003 ....”

e.g. “presenile dementia”
(290.1 ICD-9-CM)

e.g. the investigation process
carried out by dr.Dobbs
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diagnosis

judgment

taxon

process

non-physical endurant

non-physical endurant

perdurant
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conclusions

need to converge towards a bio-medical
reference ontology

need to address untrivial issues with formal
approaches

Ontology Summer School July 2004



Ontology Summer School July 2004



