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RadLex Lexicon
Draft Information Model

1. Introduction

The purpose of the RadLex lexicon is to provide a uniform structure for capturing, indexing, and retrieving a variety of radiology information sources, such as teaching files, research data, and radiology reports.  The RadLex information model embodies a set of axes or categories that are intended to remain constant across anatomic areas and modalities.  It is likely that each of these axes would be divided into subcategories using a hierarchical structure.  The categories will be used to constrain searches and to organize large imaging databases.  Each term within the RadLex lexicon will generally be used within one or a small number of axes.

The use of these categories for a particular purpose (e.g., indexing teaching files, creating structured reports) would be optional.  For example, terms describing detailed information on imaging equipment and image display hardware might only be used for clinical research.  And, terms representing recommendations might only be used in selected clinical reports, or teaching files.  Therefore, the axes are intended as a guide for how such information should be organized—if and when it is used.  

The basic structure of the RadLex information model provides definitions for the attributes of medical imaging data elements.  The information model follows an international standard for “Specification and Standardization of Data Elements” (ISO/IEC-11179; http://www.sdct.itl.nist.gov/~ftp/l8/11179/11179-1.htm).  This standard follows the well-known Object-Property-Value representation of data elements.  

The axes of the lexicon are listed in Table 1 along with the analogous categories from related lexicons, standards, and thesauri.  This table could be expanded to include mappings to other local, regional, or proprietary lexicons and standards.

Table 1: Comparison of the axes of the RadLex information model to components of other lexicons and standards.  One or more terms can be chosen from each RadLex axis to organize medical imaging information.

	RadLex Axes
	Related Terminologies and Standards

	
	DICOM
	ACR Index
	SNOMED Modules
	UMLS Semantic Network
	BI-RADS
	NCI CDEs

	Patient Identifiers
	IODs and Data Dictionary (PS 3.3 & 3.6)
	
	
	
	
	

	Clinical History
	
	
	(various)
	(various)
	
	(various)

	Technique
	IODs and Data Dictionary (PS 3.3 & 3.6)
	
	
	Medical Device*
	
	Study Technique

	Observer Context
	YES
	
	
	
	
	

	Quality
	
	
	
	
	
	Exam Quality

	Image Location
	IODs and Data Dictionary (PS 3.3 & 3.6)
	
	
	
	
	Image Location

	Anatomic Location
	
	Anatomical Fields
	Topography
	Body Part, Organ, or Organ Component
	Location
	Anatomic Location

	Finding
	
	Pathological Fields*
	Morphology, Diseases
	Phenomenon or Process
	Findings*
	Findings

	Relationship
	
	
	Linkages and Modifiers
	Semantic Relations
	
	

	Uncertainty
	
	
	
	
	
	

	Conclusions
	
	
	
	
	Assessment Categories
	Conclusions

	Recommend- ations
	
	
	Procedures*
	Health Care Activity*
	
	Recommend-ations


DICOM=Digital Imaging and Communications in Medicine, National Electrical Manufacturers Association, (http://www.nema.org/nema/dicom/); ACR Index= Index for Radiological Diagnoses, American College of Radiology (http://www.acr.org/); SNOMED=Systematized of Nomenclature of Human and Veterinary Medicine (College of American Pathology (http://www.snomed.org); UMLS=Unified Medical Language System, National Library of Medicine (http://www.nlm.nih.gov/research/umls/); BI-RADS=Breast Imaging Reporting and Data System, American College of Radiology (http://www.acr.org/); NCI CDEs=Common Data Elements, National Cancer Institute (http://cii.nci.nih.gov/cde/); *=partial match.

Lexicon Axes

1.1. Examination Type

This axis describes what form of imaging was performed.  For example MRI of the spine, CT of the head.

1.2. Patient Identifiers

This axis describes information that could be used to specifically identify a patient, as well as other demographic information that may be helpful in placing imaging information in context.

1.3. Clinical History

This axis describes the previous health history of the person who underwent the imaging examination, including the reason for the examination, including the reason for the exam, the past medical history, and relevant diagnostic codes.

1.4. Technique

This axis describes how the imaging examination was acquired, processed, displayed, and interpreted.

What equipment was used?  What imaging parameters were used?  When were the images created?  Was a contrast agent used?  What reconstruction algorithm and display field-of-view were used?

1.5. Observer Context

This axis describes who created the observations about the examinations and the presentation state in which the images were viewed.

1.6. Quality

This axis defines the overall quality of the examination and any reasons for suboptimal quality.

1.7. Imaging Location

This axis describes unambiguously where an observation is located on an imaging examination  (e.g. a specific location on the lateral film, or on series #1, image #5).

1.8. Anatomic Location

This axis specifies the body part or other anatomic region in question (e.g., the left lung, the spinal cord, the pelvis).  In some cases, references to external standards for anatomic locations, such as the Visible Human, may be provide.

1.9. Findings

This axis embodies the salient observations that can be made about the images, including visual features, anatomical derangements, diseases, and syndromes. (e.g., pneumonia, abnormal high signal intensity, fracture, tracheal deviation) 

1.10. Relationships

This axis describes the relationship between combinations of terms from other axes.  These relationships may be spatial (e.g., the tumor arises from the upper pole), logical (e.g., pneumonia and congestive heart failure), causal (e.g., the increased signal is due to a brain tumor), etc.

1.11. Uncertainty

This axis represents the confidence that a particular term or group of terms is applicable.

1.12. Conclusions

This axis codifies any global assessments that can be made regarding the examination.  For example the exam might indicate a particular level of risk for malignancy, as in the ACR BI-RADS Assessment Categories

1.13. Recommendations

This axis lists any actions that should be taken as a result of an imaging examination (e.g., additional imaging, procedures, follow-up, or comparison to prior exams).

2. Term Attributes

Each RadLex term will be described by a number of attributes that comprise its internal structure and provide links to other terminology systems.

2.1. Unique Identifier

An integer which uniquely identifies a concept within the RadLex lexicon.

2.2. Short Name

A brief name for the term.

2.3. Long Name

A longer name for the concept that might be used to provide a specific description, or to ask a user about this particular term.

2.4. Description

A description of the term and how it is used, including a definition, if applicable.

2.5. Data Type 

A longer name for the concept that might be used to provide a specific description, or to ask a user about this particular term.

2.6. Sample Images

Images that contain particularly representative examples of this term.

2.7. Axis

The RadLex axis in which this term would typically be used

2.8. Source

The source from which this term was derived (e.g., a consensus committee, a related standards body, a related lexicon, or a publication).

2.9. Related Terms

A list of terms in related lexicons, vocabularies, or coding schemes that have the same or similar definitions.

2.10. Comments

Any other text information that may be associated with the term (typically by the lexicon developers).

2.11. Version

This attribute is an integer whose value is updated each time a term’s attributes are updated.  Lexicon versioning can be performed by storing the version of each term at the time of each release.

2.12. Last Update

A date specifying when the term’s attributes were last updated.

2.13. Last Updated By

This attribute specifies who late updated the term.
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