Reasoning on Cancer
Automatic Staging using Ontology-based Knowledge Representation
G Napolitano®?, A Marshall?, P Hamilton3, A Gavin!

INorthern Ireland Cancer Registry, Centre for Public Health, Queen’s University Belfast; 2Centre for Statistical Science and Operational Research, School of
Mathematics and Physics, Queen’s University Belfast; 3Bioimaging Core Technology Unit, Queen’s University Belfast

@ or %,a:pmmy Public Health CenSSOR
Registry = Agency Centre for Statistical Science and Operational Resarch

Background Results

In computer science, a formal enteloegy is
model of a domain of the world.

sertions were used to simulate the
patients affected by tumours with three
sions.

This domain is described by means

classes, individuals and properties. ar dimensions had to be specified, due to

orld Assumption (OWA) typical of most

The classification is hierarchical, usua Jes

following Aristotelian principles.
OWA: if something is not asserted to be
true, it cannot be assumed to be false!

In our case, if only two dimensions are specified we
cannot assume a third (bigger) dimension does not exist
and automatic inference cannot occur...
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e ontology representation proved to be
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In the simplest scenarios they can be us
as terminologies or controlled vocabularie
But their real strength resides in thi
capacity to be used as a basis for i
information which is not explicitly mention
in documents and databases.

tance, the cancer of a patient called Jane
other characteristics, three linear
(the second of which has its properties
e smaller box).

ns will be classified as dimensions of type
ension.

ancer will be classified as a cancer of
ancerT2.
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Conclusion

O BreastCancerfionT4
and (has_dimension some BreastT 2Dimension)

an (has_dimension only e to use the description logic language
i oresent and use knowledge about staging

to actually stage individual tumours. The
Assumption of the language, which
Very few experiments have been made ““”C‘é‘;‘:;m expressed information to be assumed
explore the use of ontologies for canc ible, was addressed by a workaround.
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staging. was suitable in this case but more
I NM needed to confirm other classification
successfully represented in OWL2.
Here we show a successful exa o :
. . LinearDi i nts
of automatic pT classification 1 ha vl somo fotl> 20,0 <= 50.0) arried out at the Northern Ireland Cancer Registry, which is

breast cancer. blic Health Agency, Northern Ireland.
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