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Problem Statement 

Accurate diagnosis is a key to ensure the most appropriate 
treatment. The diagnosis accuracy depends on physician's 
knowledge on the patient case. The ontological based COSS is 
based on comprehending the diagnostic process and criteria to 
make accurate diagnosis and appropriate treatment plan. 

Background 

► Breast Cancer is the most common malignancy affecting women 
worldwide. When found and treated accurate and early, it is most 
often curable. 

► With the rapid growth of IT, many applications have been 
developed to assist healthcare takers in their decision- making 
process. 

► An ontological based COSS has been developed to provide 
accurate diagnosis and treatment choices. 

I Aim 

To build an ontological model by capturing and integrating 
breast cancer clinical information from various existing reliable 
knowledge sources reported in the historical literature. 

Methods 

Goal-To manage the breast cancer 
through a knowledge based COSS. The 
approach relies on the use of ontological 
representation. 
► Data Collection 
• Extensive literature analysis 
► Development of ontology model 
Ontology software protege 5 .2 with 
OWL. Steps in the development process 
include: 
• Determine the domain and scope of 

the ontology 
• Consider Re-use existing ontology 
• Enumerating important terms in the 

ontology 
• Define the classes and the class 

hierarchy 
• Define the properties of classes 
• Create Instances 
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Fig: Development of ontological COSS process 

Instances/Individuals 

XYZ 

Stage II Breast Cancer 

Core needle Biopsy 

Paclitaxel 

HER2 positive 

< 

-01dosrf - em- Klot;ocl""'--" ><Ii..~ K·-~ .. ,-t,y- x] OWLYlz ><l DLc:a..y d 
aas..-., [a-~in!miliJ ---

• Diagn
• ~ncer 

'f • Dlaogn-•lu.tlon• 
• --.scl>em~

• • H~ 
e lllomarlce;r-,. ·-• • lmagln.g --~ . ,.'""""'""'m• 
• PET"""'n 
• Ulll"asonog,aphy 

• • finding< 
• e Anatom-nt ··. T.,mour 
• • p--iom•rkers 

___ ,.._ 

··-• • HlstD<y 

• H-steancw 

· "-""'' . "-·-• • ln;t;,,IEnlu..tlons 
e aon..s..::a.n 
e c1,..x.111,y ·CT. Mllmm_.,n, 
• PhV5iulE><amln•-• o..--. ·p-tr; 
• ~n,:erf'alienl 

• e 51gnsasym_,,, 
• ..,__ipplef'•ln . ........... 
• N!Plll<,Dlod>a,ge 

! ~-~~ 

!.oglcol ••- °""" 
Oedu•- •""""' <o.n 

ObJ<C'C P"'l'Off\' au>< 

Class a,iom, 

£qu.,,i...a.,.,., 
Dk,...a.,,.,, 

ii@-Pi@fihiilliNI iR&f:olMiMJI 

• ;;. iW 
• • ...._the<alplcs -• experklnco ----..... ---• Imp.Ad 
• Include ;, fnv°"'e ~ !ndu
• lncludes ~ Involve m lncludoo 
• lnW>lve ~ lnciu"" ~ induda 
• 1s_ conolcler@d_ during 
• may_ lnvio,,e --~ . ,_,,.,__-., . ......,,,_ 

" 

" ' .. 

Protege tool representing ontology metrics, direct classes, object property hierarchies 

t Signs and Symptoms Diagnosis 

1 
Query module 

◄ 

Proposed System 

Knowledge 

database 

( Staging 

St 

• ... & 

Re 
Ther-apy 

commendations 

► Knowledge base in OWL format which is used for COSS. 

) 

► Physicians can interact with the CDSS through an EHR system. 
► Physician uses the patient profile to query ontology, which returns a 

suitable treatment plan 

Results 
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Visualization of the developed ontology 
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► Incorporates 89 instances, 71 subclasses with 9 direct 
classes linked by l5object properties. A total of 396 
axioms have been added into the ontology . 

► The ontology is developed to aid patients, physicians and 
students to determine the diagnostic evaluations, stage of 
breast cancer and the treatment choices. Ontology stays 
open for any new, altered knowledge about breast cancer 
therapy 

Discussions 

► Represents a standard individualized treatment 
knowledge. 

► Serves as a knowledge base integrating various aspects of 
knowledge from domain experts, the historical medical 
literature 

► Supports semantic interoperability, data exchange, data 
integration, and automated reasoning 

► Ontology needs to be evaluated for utility. 
► Full testing of this ontology requires connections with 

electronic health record systems to populate the ontology 
with real world cases. 

Conclusion 

► This project should function as a knowledge base of an 
interoperable COSS 

► It is useful as it accurately matches the one that were expected by 
physician. 

► Ontology can be used to power a COSS as diagnostic tool for 
managing breast cancer in order to reduce diagnostic errors and 
improve the quality of care 
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