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Neural Component of Foundational Model of Anatomy: 
An ontology of neuroanatomy to promote data integration and sharing 

Ø  A consistent naming system correlated with existing terminologies such as 
 NeuroNames and Terminologia Anatomica 

Ø  A  logical and consistent framework based on inheritance of structural 
 attributes 

Ø  Scales from the molecular to macroscopic levels 

Ø  Accommodates diverse types of attributes of normal structures 

Ø  Integrated in UW Foundational Model of Anatomy of the whole body (FMA) 

Ø  Implemented in the Protégé frame-based knowledge acquisition system 

Introduction: 
 
Currently available controlled medical terminologies have neither 
the comprehensiveness nor the specificity required by investigators 
and instructors in basic or clinical neuroscience.  To meet the need 
for an expressive ontology in neuroinformatics, we have enhanced 
the Foundational Model of Anatomy (FMA) by integrating 
approximately 1000 neuroanatomical concepts.  To accomplish 
this, we have rearranged approximately 5000 terms from 
NeuroNames to build a preliminary ontology.  Additionally, we 
have incorporated approximately 4000 terms from Terminologia 
Anatomica into this ontology, primarily as synonyms to preferred 
names of neuroanatomical concepts.  We are associating these 
concepts in the FMA with general structural properties as well as 
specific neuronal attributes, such as axonal input/output.  We are 
using the frame-based Protégé-2000 knowledge acquisition system 
(Figure 1) to build this neuroanatomical ontology,  which also 
includes the spinal cord and all cranial, spinal and peripheral 
nerves.  
  
  

The Foundational Model of Anatomy (FMA) is a symbolic model of the structural organization of the human body which: 

Ø  declares the principles for including concepts and relationships that are implicitly assumed when knowledge of anatomy is applied in 
     different contexts, and 

Ø  explicitly defines concepts and relationships necessary and sufficient for consistently modeling the structure of the human body. 

Features of FMA specific for neuroanatomy: 

    General anatomy attributes plus: 

Ø  Input from: 

Ø  Output to: 

Ø  Neuronal types 

Ø  Neurotransmitter types 

Ø  Neuroreceptor types 

Ø  Cytoarchitectonic features 

                  (see Figure 2) 
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Summary: 
The Foundational Model of Anatomy has been enhanced to include a 
comprehensive set of anatomical structures comprising the brain, spinal cord 
and all nerves.  Approximately 9000 terms from NeuroNames and 
Terminologia Anatomica have been incorporated into the FMA either as 
preferred terms, synonyms or non-English equivalents of FMA concepts. 
General structural relationships as well as the specific attributes of 
neuroanatomical concepts have been formally represented to provide a highly 
expressive reference ontology for neuroinformatics.  The scope of 
representation of specific neural attributes is currently being extended to 
include neuron types, neurotransmitter and neuroreceptor types, 
cytoarchitectonic features, etc.  Contents of the FMA may be browsed on line 
using the Foundational Model Explorer (Figure 3). 

For more information, e-mail:  < fma@sig.biostr.washington.edu > 

 

Figure 1: Foundational Model of Anatomy in Protégé authoring environment 

Figure 3:   Foundational Model Explorer browsing environment 

Figure 2:  Integration of symbolic and graphical information about neuroanatomy: [A] anatomical (e.g., spatial adjacency) attributes correlated by 
 terminology with [B] a 3D reconstruction of the brain, enhanced by [C] neuronal (e.g., input / output) attributes of the same structures. 
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