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Application 
l  Multiparametric Magnetic Resonance Imaging (mpMRI) is 

increasingly used to evaluate prostate cancer 
l  Reporting systems that standardize the features, locations and 

recommended action have been devised 
l  The most recent of these is the Prostate Imaging and Report 

and Data System Version 2 (PI-RADS v2) 
l  Such reports and supporting evidence will be encoded in a 

structured form and anatomical locations need a standard 
encoding 



Precise localization of ROIs 
l  For reproducibility of reader performance 
l  Comparisons with a pathological reference 
l  Assess/improve regional specificity 
l  Improve the communication of results 
l  Draw attention to suspicious regions 
l  For targeted biopsies or therapy 
l  To improve staging 



Localization Models 
l  EU Consensus Paper  – 16 regions 
l  EU Consensus Paper  – 27 regions 
l  PI-RADS v2 – 39 regions 

l  Whether or not such granular localization is practical 
for routine reporting is out of scope of this discussion 
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Knowledge Extraction 
l  If granular localization is used … 
l  How does one extract more general knowledge? 
l  E.g., Apex L TZp “Left posterior apical transition 

zone of prostate”, is: 
•  Left 
•  Apical 
•  Posterior 
•  Transition zone 

l  Need not only codes, but “ontology” (relationships) 



Encoding 
l  Narrative reports may use full name or abbreviations 
l  Structured reports with semantically extractable 

information need codes 
l  Codes should be standard so as to be interoperable 
l  Common schemes: 

•  SNOMED CT 
•  Foundational Model of Anatomy (FMA) 
•  NCI Thesaurus 
•  RadLex (radiology-specific) 



Methods 
l  Evaluated FMA, SNOMED CT, NCIt and RadLex for 

current content – all lacking the necessary specificity 
l  Selected FMA as basis and Protégé as tool 
l  Extended FMA with new concepts: 

•  sub-classes of existing concepts 
•  regional spatial relationships (“posterior to”, etc.) 
•  “disjoint from” relationships 

l  Offered result to FMA, SNOMED CT, NCIt, RadLex 
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Conclusions 
l  PI-RADS V2 and EU Consensus sector anatomy now coded in 

FMA, SNOMED CT and NCI Thesaurus 
l  DICOM now includes values sets and codes for all three 

schemes – usable in Structured Reports and Segmentations 
l  UMLS will inherit since it regularly incorporates SNOMED CT, 

FMA and NCI Thesaurus 
l  RadLex expected to follow soon 
l  FMA and SNOMED CT include partology, and FMA includes 

spatial relationships – allows for interrogation of common 
parents and attributes 
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