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Introduction  

We discuss a method for automatically suggesting appropriate 
illustrations for anatomically-oriented text. The system uses 
natural language processing and domain knowledge in the 
Unified Medical Language System (UMLS) and relies on 
‘part of’ information in an anatomical ontology. We discuss 
the application of our methodology to a set of gastrointestinal 
endoscopy (GIE) reports. Rather than providing a separate 
image for each anatomical concept in a report, our system 
determines the parts of coherent structures being discussed.  

Methods 

Natural language processing [1] maps input text to anatomy  
concepts in the Metathesaurus, which are submitted to further 
processing in the gastroenterology domain. Concepts identi-
fied in a GIE report by this processing are highlighted in (1).   

1. The endoscope was introduced past the cricopharyngeus 
down through the esophagus and into the stomach. Py-
lorus was identified and intubated. Second portion of the 
duodenum and duodenal bulb were examined. 

Such concepts are then located in the ‘part of’ hierarchy in the 
Foundational Model of Anatomy (FMA) [2] in order to group 
them into coherent structures that form the basis for suggest-
ing images. A “line of ascent” in the ‘part of’ hierarchy is 
computed for each concept. This includes the concept of in-
terest as well as all direct ancestors. For example, the lines of 
ascent for the anatomical concepts in (1) are shown in (2).  

2. [Duodenum  Small intestine  Intestine  Gut  Abdomen] 
[Esophagus  Foregut  Gut  Abdomen] 

[Pylorus  Stomach  Foregut  Gut  Abdomen] 
[Stomach  Foregut  Gut  Abdomen] 

Lines of ascent are then grouped into “families” sharing a 
common ancestor, and the lowest common ancestor is com-
puted for each family. For example, the lowest common an-
cestor for the family in (2) is “Gut.” 

An image that represents a coherent section of a GIE report 
should be broad enough to incorporate all relevant terminol-
ogy, and we suggest that an image of the lowest common an-
cestor satisfies this requirement.  Appropriate illustration 
should also display anatomical detail.  For this, images of the 
descendants of the lowest common ancestor can be displayed.  
The user can be given the option of viewing the larger struc-
ture (e.g. gut) or detailed images of a specific location or re-
gion of that structure (e.g. stomach or esophagus).  

Choosing the most useful anatomical images as illustrations 
for text depends on the needs of the user in addition to the 
semantic content of the text. Gross anatomical images with 
labeled structures may be appropriate for students and con-
sumers. However, a specialist may only be interested in gas-
trointestinal endoscopic images, for example. 

Conclusion 

We discuss a methodology for suggesting appropriate images 
to illustrate anatomically-oriented text. Concentrating on gas-
trointestinal endoscopy reports, we use natural language proc-
essing to map text to concepts in the UMLS. The FMA ‘part 
of’ hierarchy is used to guide the selection of the best image 
for a text. The user can then choose a concept to be illustrated 
and specify a point of view: macro-, micro-, or endoscopic. 
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