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Overview of Lexicon Organization

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.  RadLex will unify and supplement radiology terms in other lexicons, such as the ACR Index, the Unified Medical Language System (UMLS), the Fleischner Society Glossaries, and DICOM.  Once finalized, the terms will be made freely available on the internet with cross references to these other lexicons.

The starting point for the organization of RadLex is the ACR Index, which includes both an Anatomical Field and a Pathological Field.  In RadLex these “fields” are called categories.  A single common set of categories for RadLex terms has been developed by the RadLex Steering Committee. Additional term categories include: image acquisition methods, image quality, the location of the pathologic findings on the images, and any conclusions or recommendations that may result from the findings.    

The use of these categories for a particular purpose (e.g., indexing teaching files, creating structured reports) is optional.  For example, terms describing detailed information about image acquisition methods might only be used for clinical research.  And terms representing recommendations might only be used in selected clinical reports, or teaching files.  Therefore, the categories are intended as a guide for how information should be organized and used—but there is no requirement that a term from each category be used in every case.  

The following sections provide a brief overview of the RadLex term categories, and the attributes of each RadLex term.

2. RadLex Lexicon Categories

2.1. Examination Type

This category describes what form of imaging was performed.  For example MRI of the spine or CT of the abdomen.

2.2. Patient Identifiers

This category 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.

2.3. Clinical History

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

2.4. Technique

This category 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?

2.5. Observer Context

This category describes the state in which the images were viewed.  This corresponds in part to the notion of “presentation state” in DICOM.  Important information includes:

· who viewed the images

· the medium on which the images were viewed (e.g., film, digital workstation).

· window/level information

· reconstruction algorithm (e.g., “bone algorithm” for CT reconstruction, surface rendering for 3D display, maximum intensity projection for MR, look-up table for CR)

· whether any CAD advice or other decision support was available to the radiologist

2.6. Level of Difficulty

For teaching cases, this category provides an indication of the level of skill required to correctly interpret the images.  Suggested terms are:

· Layperson

· Medical student

· Junior resident

· Senior resident

· Radiologist

· Sub-specialist

2.7. Quality

This category defines the overall quality of the examination and any reasons for suboptimal quality.  Suggested terms are:

· Uninterpretable:  Essentially no clinically usable diagnostic information (e.g., system failure or extensive motion artifact).  Almost all such imaging should be repeated.  (Corresponds to ILO Unacceptable and Poor ratings)

· Non-diagnostic:  Some usable diagnostic information, but insufficient information to answer the primary clinical question (e.g., area of interest does not project on to the film, superposition of structures or artifacts limit visibility in area of interest).  Almost all such imaging should be repeated. 

· Limited:  Not as much diagnostic information as is typical for an examination of this type, but likely sufficient to answer the primary clinical question (e.g., motion artifact, body habitus, or patient positioning limits visualization of some body regions, but the area of interest is sufficiently visualized).  May need to be repeated, depending on the clinical circumstances. (Corresponds to ILO Acceptable rating)

· Diagnostic:  Image quality that would be expected routinely when imaging cooperative patients.  (Corresponds to ILO Good rating)

· Optimal:  Image quality that can serve as a example that we should seek to emulate in imaging our patients. (Corresponds to ILO Good rating)

2.8. Image Location

This category describes unambiguously where an observation is located on an imaging examination.  For example:

· On the corner of the lateral view

· On series #1, image #5

· On the post contrast images

2.9. Anatomic Location

This category specifies the body part or other anatomic region (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 provided.

2.10. Findings

This category embodies the salient observations about the images, including visual features, anatomical derangements, pathologic processes, diseases, and syndromes (e.g., pneumonia, abnormal high signal intensity, fracture, tracheal deviation).

2.11. Uncertainty

This category represents the confidence that a particular term or group of terms is applicable. For example:

· Definitely not

· Probably not

· Possibly not

· Uncertain

· Possibly

· Probably

· Definitely

2.12. Conclusions

This category 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.  For example:

· Normal

· No clinically significant findings 

· Expected findings for patient demographics (e.g., normal for age)

· Probably no clinically significant findings (confirmatory future follow-up needed)

· Clinically significant findings (workup should continue)

· Urgent clinically significant findings (definitive therapy required)

2.13. Recommendations

This category lists any actions that should be taken as a result of an imaging examination. For example:

· Comparison to prior exams

· Correlation with other patient information, such as laboratory tests, surgical and medical history

· Follow up imaging, including the type of imaging examination and the time interval

· Tissue sampling

· Definitive therapy, such as surgical excision or medical therapy

2.14. Relationships

This category describes the relationship between combinations of terms from other categories.  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).

3. RadLex 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.

3.1. Unique Identifier

A unique alphanumeric identifier for a concept within the RadLex lexicon.

3.2. RadLex Name

A brief name for the term.

3.3. Definition

A definition or longer explanation for the concept that clarifies its intended use.  

3.4. Sample Images

Images that contain particularly representative examples of this term. Sample images may be helpful to provide an even more explicit definition for some concepts.

3.5. Source

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

3.6. Related Terms

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

3.7. Comments

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

3.8. 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.

3.9. Last Update

A date specifying when the term’s attributes were last updated, and by whome.
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