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1. Introduction

The Radiological Society of North America (RSNA), the American College or Radiology (ACR), and other radiology organizations, have a significant opportunity to influence the future of imaging terminology, and thereby the future of the imaging-related components of the electronic health record.  The RadLex project is intended to improve communication about medical imaging information for the benefit of educators, students, clinical radiologists, and radiology researchers.  In addition, RadLex will position radiologists as the professionals primarily responsible for the stewardship of medical imaging terminology.

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, SNOMED, the Unified Medical Language System (UMLS), the Fleischner Society Glossaries, and DICOM.  Unlike earlier terminology systems for imaging, RadLex is designed for use in software applications.   The resulting lexicon will be freely available on the Internet with cross references to these other lexicons and standards.

2. Who Benefits from RadLex?

The sections below describe case studies that illustrate how RadLex benefits radiology educators, clinical radiologists, and radiology researchers.

2.1. Radiology Educators and “Students”

In combination with RSNA’s Medical Image Resource Center (MIRC) technology, RadLex enables rich indexing of on-line teaching materials.  Once files are indexed, teaching materials are more likely to be found and used by students, trainees, and radiologists seeking continuing education opportunities. The case studies below illustrate how RadLex can change radiology education, clinical radiology, and radiology research for the betterment of the specialty.

2.1.1. Case Study #1: Richer indexing of teaching files

A radiologist is faced with converting a lifetime of film-based teaching files into a searchable on-line database of interactive learning material.  The film-based teaching materials are indexed using the ACR Index.  

Consider, for example, a teaching case illustrating the typical appearance on contrast-enhanced CT of a primary adenocarcinoma arising from the posterior basal segment (S10) of the lower lobe of the left lung.  The tumor invades the left inferior pulmonary vein.

Before RadLex: This case would be indexed using ACR code 65.3212 (left lower lobe/malignant neoplasm-primary adenocarcinoma).  Online queries could be based only on anatomy and pathology, and only to those terms in the ACR Index.    

After RadLex:  RadLex provides many more categories of terms, in addition to anatomy and pathology.  The following RadLex terms are available for indexing and search of this teaching file: posterior basal segment (S10) of the lower lobe of the left lung, adenocarcinoma (under malignant neoplasm), left inferior pulmonary vein, computed tomography, contrast-enhanced, basic perceptual difficulty, intermediate analytical difficulty.  Because RadLex is linked to the ACR Index, the RadLex anatomy and pathology equivalents of 65.3212 can be found quickly.  Because RadLex is linked to the Unified Medical Language System, the other analogous terms readily can be found in other terminology and coding systems, such as ICD9 and CPT4.  

2.1.2. Case Study #2:  Enhanced Retrieval Rate for Learning Materials

Thoracic radiology teaching files at some institutions use the RadLex preferred term cryptogenic organizing pneumonia to index teaching files, whereas other institutions use the outdated term bronchiolitis obliterans organizing pneumonia, and still others use BOOP. 

Before RadLex: A search for teaching resources on bronchiolitis obliterans organizing pneumonia would miss resources indexed by BOOP or cryptogenic organizing pneumonia. 

After RadLex:  RadLex enables any MIRC query for bronchiolitis obliterans organizing pneumonia to yield teaching resources indexed by any one of the three synonyms terms, since bronchiolitis obliterans organizing pneumonia and BOOP are listed in RadLex as synonyms of cryptogenic organizing pneumonia.  Thus, RadLex enables those seeking teaching materials to retrieve additional relevant material to their interests.  In addition, if there is a question about the typical imaging appearance of cryptogenic organizing pneumonia, the user can display a representative image from the RadLex web site.  

2.2. Clinical Radiologists

2.2.1. Case Study #3: Clinical Decision Support

A radiologist is interpreting a chest CT showing a tree-in-bud appearance.  The radiologist is unsure whether the examination being interpreted truly exhibits this feature, and does not know the diagnostic possibilities that might explain the appearance.  

Before RadLex:  The radiologist consults textbooks, course syllabi, and recent journal articles.  The radiologist also searches PubMed, and Google online.  These sources provide a wealth of information, but the radiologist spends a great deal of time formulating queries for each of these disparate databases and sifting through the retrieval results for relevant answers.

After RadLex:  The radiologist searches for tree-in-bud on the RadLex site, and immediately displays a representative image that matches the case at hand.  Because RadLex provides a standard for the communication of radiology knowledge, PACS vendors provide a “gamuts on demand” button triggered by RadLex terms.  The radiologist selects that button on the workstation and enters “tree-in-bud”.  A differential diagnosis of tree-in-bud appearance is displayed, including links to relevant full-text articles from journal web sites.

2.3. Radiology Researchers

2.3.1. Case Study #4:  Ease of Constructing And Using Research Databases

Three young Assistant Professors at three different institutions have an interest in the studying the ability of shoulder MRI to predict the outcomes of shoulder surgery.  Each radiologist is designing a database to collect key information for exploratory research.

Before RadLex: Each radiologist must design paper forms to collect the key information on each shoulder MRI case, then enter the data from those forms by hand into a database.  Each radiologist designs forms that collect different information, and asks the questions for similar information is different ways.  For example, each form uses a different vendor’s proprietary terms to describe the MRI pulse sequences.  When each researcher has completed a pilot study, their data cannot be pooled or compared readily.

After RadLex: Each radiologist consults RadLex to find preferred anatomy, findings, and MRI terms related to shoulder pathology and MRI.  One or more of the radiologists may work at an institution where key descriptive terms are captured routinely in structured form as part of the reporting process, thereby obviating manual re-entry of data from paper forms.  Because the information collected in each database is collected in a consistent form, the experimental data and results are easier to compare and combine when the studies are concluded.  The three radiologists pool their data to design a multi-institutional trial examining the effect of shoulder MRI on surgical outcomes.  

3. Lexicon Organization

To understand the scope of RadLex, it is helpful to review the overall organization of the lexicon.  RadLex terms are organized into categories, as described in the following section.  

3.1. RadLex Term Categories

A single common set of RadLex term categories has been developed by the RSNA RadLex Steering Committee and refined by the RadLex Thoracic Lexicon Development Committee.   The RadLex term categories provide an overall organization for the lexicon, and are intended as a guide for how imaging information can be organized and used.  There are three different types of term categories, each described below: sub-specialty specific imaging categories, general imaging categories, and general categories

3.1.1. Sub-Specialty Specific Imaging Categories

The core of RadLex is its set of sub-specialty specific imaging terms, which fall into four RadLex term categories: Anatomy, Findings, Recommendations, and Conclusions.   The terms in these categories will vary significantly across imaging sub-specialties.  For example, there is little overlap between the terms describing anatomy of the thorax and the anatomy of the brain.

3.1.2. General Imaging Categories

Several term categories are specific to imaging, but are relatively constant across imaging subspecialties.  These categories are Exam Descriptions, Confidence, Relationships, and Teaching Attributes.  For example, it is desirable that terms for expressing the confidence in a finding or the difficulty of a teaching case are agreed across all of radiology, rather than varying significantly among sub-specialties.  Likewise, terms for describing MRI pulse sequences should be consistent whether they are applied to the brain or the pelvis.

3.1.3. General Categories

Two term categories are probably best managed by those outside of radiology.  These are Patient Identifiers and Clinical History.  And, in fact, other terminology and standard organizations, such as SNOMED, HL7, and WHO have already developed vocabulary for these areas.

3.2. RadLex Terms

Each RadLex term is comprised of several basic elements.  It has a unique identifier, which enables its use in electronic communications, a name, a definition, which clarifies its meaning and intended use, and a source, which identifies any publications, committees, or other terminology systems from which it was developed.  

4. Administrative Structure

The figure below illustrates the overall structure of the RadLex project.

4.1.1. RadLex Steering Committee

The RadLex Steering Committee works closely with the Medical Image Resource Center (MIRC) Committee under the auspices of the Electronic Communications Committee of the RSNA.  The members of this committee have interests and experience working with informatics, medical terminology, and standards.  The Steering Committee makes decisions about the general direction of the lexicon development effort, including the creation and review of RadLex information model, the review of lexicon development methods and approach, and appropriate relationships with other professional and standards organizations.

4.1.2. Lexicon Development Committees

The lexicon for each radiology sub-specialty is created and reviewed by a Lexicon Development Committee, drawn from members of the RSNA and collaborating subspecialty organizations.  

Lexicon Development Committee meetings are chaired by subspecialty experts with interests in terminology.  Each Lexicon Development meeting will be attended by members of the Lexicon Steering Committee, who will assist the Lexicon Development Committee with the lexicon development process and ensure the consistent organization of the lexicon according to the Information Model designed by the Steering Committee.

5. Scope of RadLex

The attached spread sheet provides an overview of the components of RadLex and their status.

6. Future Work

6.1. Representative Images

For many terms, particularly those describing imaging findings, it is important to include sample images that provide a more explicit definition of a concept using representative examples.  

6.2. Links to Related Terms in Other Lexicons

Both the National Library of Medicine and the National Cancer Institute distribute comprehensive thesauri of clinical terms.  These systems are freely available to all U.S. users for no charge.  Both of these organizations have indicated interest in including the new elements of RadLex into their thesauri, and have dedicated staff, including medical librarians and other information science professionals, who can create the links between RadLex terms and other vocabularies.   The RadLex project will establish links to the ACR Index as well.

6.3. Ongoing Maintenance of the Lexicon

If the NLM or NCI elects to include RadLex in their terminology systems, these organizations likely would handle much of the ongoing maintenance related to updates of RadLex and related terminologies to which it links.   If RSNA and RadLex continue to maintain a positive relationship with NLM and other governmental organizations, RSNA could be designated as the professional organization responsible for keeping the radiology portions of these terminology systems up-to-date.  It is possible that NLM would provide support for this activity, as it now does to the College of American Pathology, which it now does to maintain its SNOMED terms.






















