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INTRODUCTION 

§  Achieving semantic interoperability is fundamental and critical for   
sharing biomedical information.  

§  Metadata based on the ISO/IEC 11179 metadata standard (MDR)   
is considered one of the ways to solve term interoperability. 
ü  Representative MDR implementation is NCI’s caDSR. 

§  However, several studies have been shown semantic and structura
l limitation of ISO/IEC 11179 
ü  Low term reusability: Most of new data elements, newly define

d, are not from the existing data elements. It causes the high in
crease of data elements. 

ü No representation of inter-relating concepts: Hard to represent 
the relationships among data elements. 

 



Fundamental reason for this issues 
“Single semantic perspective” of ISO/IEC 11179 

LIMITATION OF ISO/IEC 11179 

Definition of relationship is existed in ISO/IEC 11179 model 
ü  User-specified relationships 

 



SEMANTIC RELATIONSHIP 

§  Defining semantic relationship          
between concepts is a well-establish
ed topic in the development of contro
lled vocabularies.  

§  Three types of semantic relationships 
ü  Equivalency 
ü  Hierarchy 
ü  Associative 

1)  Dependent 
2)  Composite 
3)  Variable 



MATERIALS  

The College of American Pathologists 

 - The International Collaboration on Cancer Reporting (ICCR)   



RESULTS (1/3) 

§  Three types of semantic relationships 
Ø  Dependency relationship 

Ø  Composite relationship 
Ø  Variable relationship 



RESULTS (2/3) 

§  Three types of semantic relationships 
Ø  Dependency relationship 
Ø  Composite relationship 

Ø  Variable relationship 



RESULTS (3/3) 

§  Three types of semantic relationships 
Ø  Dependency relationship 
Ø  Composite relationship 
Ø  Variable relationship 



EVALUATION (1/2) 

Head and neck  
CAP cancer protocol 

Extracting metadata 

Counting the number of metadata 
in each steps 

Applying our extended relationships 
 into the metadata  

Classified 6 sub categories 
55 cancer protocols 



EVALUATION (2/2) 

CAP Cancer protocol Larynx Lip and Oral 
Cavity 

Major Salivary 
Glands 

Nasal Cavity and  
Paranasal Sinuses Pharynx Thyroid Total 

Metadata Extraction 79 85 59 81 89 91 484 

Metadata integration 67 73 50 71 75 57 357 

Application of semantic
 relationships 54 53 45 57 66 52 167 

27% 

66% 



DISCUSSION & CONCLUSION (1/2) 

§  The ISO/IEC 11179 MDR standard has been recognized as one of    
the most powerful solutions for achieving semantic interoperability    
in biomedical domains.  

§  Several researches, however, demonstrated the semantic and          
structural limitations of the MDR standard.  
ü  Especially, MDR does not define or register the associative        

relationships between data elements. 

§  Our study introduced semantic extensions for MDR by defining  new
 semantic relationships: 1) dependency, 2) composite, 3) variable     
 relationships. 

§  To evaluate the semantic relationships, we brought up the use of    
CAP cancer protocols and compared the number of raw metadata,  
 integrated metadata, and metadata after the application of the sem
antic relationships. 



DISCUSSION & CONCLUSION (2/2) 

§  We assumed a decrease in the number of metadata can be transla
ted to improved efficiency as showing high reusability  

§  As a future work, we will 1) bring up more direct method of evaluati
on to demonstrate improved efficiency and utility, and 2) consider   
the trade-off between the comprehensiveness and complexity 
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