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Anatomy and StandardizationAnatomy and Standardization

ChallengesChallenges

•• Lack of a unifying theory of anatomy;Lack of a unifying theory of anatomy;

•• Ambiguity about what anatomy isAmbiguity about what anatomy is
what does and does not belong in it;what does and does not belong in it;

•• Lack of   universally accepted principlesLack of   universally accepted principles
for representing anatomical realityfor representing anatomical reality



Anatomy and StandardizationAnatomy and Standardization

Questions proposed for discussionQuestions proposed for discussion

• Is an anatomy standard a matter of standardized terminology, 
or of something else? 

• Do we need a standard for anatomy as a whole, 
or just for some parts?

• How big should a standard be? 
• Should it include for example histology?
• How does the development of an anatomy standard relate to 

the development of a reference ontology for anatomy?
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Reality or Views of Reality?Reality or Views of Reality?
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Terminology or Something Else?



Terminology or Something Else?

History of Terminologia Anatomica
1850’s Discussions of standardizing anatomical terminology
1895 The Basle Nomina Anatomica
1989 Nomina Anatomica Sixth edition
1998 Terminologia Anatomica

Federative Committee on anatomical terminology



Anatomy Terminology Standard



Anatomy Terminology Standard

Rosse C: Terminologia Anatomica: 
Considered from the Perspective of 
Next-Generation Knowledge Sources 
Clinical Anatomy; 14:120-133 (2001)



Terminology or Something Else?Terminology or Something Else?

““The oesophagus is a muscular tube The oesophagus is a muscular tube ……
connecting the pharynx to the stomach. It connecting the pharynx to the stomach. It 
begins in the neck, level with the lower begins in the neck, level with the lower 
border of the cricoid cartilage and the sixth border of the cricoid cartilage and the sixth 
cervical vertebra; descending largely cervical vertebra; descending largely 
anterior to the vertebral column through the anterior to the vertebral column through the 
superior and posterior mediastina.superior and posterior mediastina.””

GrayGray’’s Anatomy, 38th edition, p. 1751s Anatomy, 38th edition, p. 1751
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Terminology or something else?Terminology or something else?

““The The oesophagusoesophagus is ais a muscular tubemuscular tube ……
connecting connecting the the pharynx pharynx to to the the stomachstomach. . ItIt
beginsbegins inin the the neckneck, , level withlevel with the the lower lower 
border of the cricoid cartilageborder of the cricoid cartilage and the and the sixth sixth 
cervical vertebracervical vertebra; ; descendingdescending largely largely 
anterioranterior toto the the vertebral columnvertebral column through through the the 
superiorsuperior and and posterior mediastinaposterior mediastina..””

GrayGray’’s Anatomy, 38th edition, p. 1751s Anatomy, 38th edition, p. 1751



Something else !!!Something else !!!



Something Else: Ontology

OntologyOntology
A theory of realityA theory of reality
A conceptualization of what existsA conceptualization of what exists
Distinct from VIEWS of realityDistinct from VIEWS of reality

e.g., textbookse.g., textbooks

Ontology of anatomy Ontology of anatomy 
a conceptualization of  a conceptualization of  

component parts of organisms component parts of organisms 
that exist as natural kinds (universals)that exist as natural kinds (universals)

arrangement of component partsarrangement of component parts



Anatomy and StandardizationAnatomy and Standardization

Questions proposed for discussionQuestions proposed for discussion

• Is an anatomy standard a matter of standardized terminology, 
or of something else?

• Do we need a standard for anatomy as a whole, 
or just for some parts?

• Should it include histology?
• How big should a standard be? 
• How does the development of an anatomy standard relate to 

the development of a reference ontology for anatomy?



Parts or Whole of Anatomy?Parts or Whole of Anatomy?
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Anatomical Structures ?Anatomical Structures ?
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What is structure?What is structure?

"Structure""Structure" …………. . a a homonymhomonym forfor

1. entity composed of parts;1. entity composed of parts;

2. arrangement or interrelation of 2. arrangement or interrelation of 
parts of a whole.parts of a whole.



What is structure?What is structure?

"Structure""Structure" …………. . a a homonymhomonym forfor

1. entity composed of parts;1. entity composed of parts;
(e.g., a building, a cell, a plant, brain)(e.g., a building, a cell, a plant, brain)
i.e., ai.e., a material objectmaterial object

2. arrangement or interrelation of 2. arrangement or interrelation of 
parts of a whole.parts of a whole.

(e.g., parts of a sentence or a symphony; (e.g., parts of a sentence or a symphony; 
strata of society;strata of society;
metamericmetameric segmentation of earthworm)segmentation of earthworm)

i.e.,i.e., relationships of entities to one anotherrelationships of entities to one another



What is anatomy?What is anatomy?

"Anatomy""Anatomy" ………….. .. a a homonym homonym forfor

anatomy (anatomy (structurestructure))

anatomy (anatomy (sciencescience))



What is anatomy?What is anatomy?

"Anatomy""Anatomy" ………….. .. a a homonym homonym forfor

anatomy (anatomy (structurestructure))
e.g., anatomy of the frog, hand, braine.g., anatomy of the frog, hand, brain
i.e., structural phenotype of an organismi.e., structural phenotype of an organism

anatomy (anatomy (sciencescience))
systematized branch of knowledge accumulated systematized branch of knowledge accumulated 
about anatomy (structure) or structural about anatomy (structure) or structural 
phenotypephenotype



Distinction between Distinction between 
Anatomical and NonAnatomical and Non--anatomical structures?anatomical structures?

Anatomical structureAnatomical structure
Material physical anatomical entity Material physical anatomical entity 

has inherent 3D shapehas inherent 3D shape
generated by generated by coordinated expression of coordinated expression of 

organism's own structural genesorganism's own structural genes
spatially related in patterns spatially related in patterns 

determined by determined by coordinated gene expressioncoordinated gene expression..

Foundational Model  of AnatomyFoundational Model  of Anatomy



Embryogenesis:Embryogenesis:

The ontogeny of anatomical The ontogeny of anatomical 
structure;structure;

i.e., anatomical structures andi.e., anatomical structures and
their structural arrangement.their structural arrangement.

Establishment of an organismEstablishment of an organism’’ss
structural phenotypestructural phenotype



Anatomical Structure?Anatomical Structure?
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Anatomy OntologyAnatomy Ontology

Foundational Model of AnatomyFoundational Model of Anatomy
-- symbolic representation of symbolic representation of 

the the structural phenotypestructural phenotype of the human body (reality)of the human body (reality)
Declares the principlesDeclares the principles

for including entities and relationships for including entities and relationships 
that are implicitly assumed that are implicitly assumed 
when knowledge of  anatomywhen knowledge of  anatomy
is applied in different contexts;is applied in different contexts;

Explicitly definesExplicitly defines
entities and relationships entities and relationships 

necessary and sufficient for consistently necessary and sufficient for consistently 
representing the structure of the representing the structure of the 
human body.human body.

Implemented asImplemented as
a reference ontology for anatomya reference ontology for anatomy



Foundational Model of AnatomyFoundational Model of Anatomy

Unifying theory of anatomyUnifying theory of anatomy

High Level SchemeHigh Level Scheme

FMA = (At, ASA, ATA, Mk)FMA = (At, ASA, ATA, Mk)FMA = (At, ASA, ATA, Mk)
where:

At = Anatomy taxonomy
ASA = Anatomical Structural Abstraction
ATA = Anatomical Transformation Abstraction
Mk = Metaknowledge 

(principles, rules, axioms)

where:where:
AtAt = Anatomy taxonomy= Anatomy taxonomy
ASAASA = Anatomical Structural Abstraction= Anatomical Structural Abstraction
ATAATA = Anatomical Transformation Abstraction= Anatomical Transformation Abstraction
MkMk = Metaknowledge = Metaknowledge 

(principles, rules, axioms)(principles, rules, axioms)



Anatomy and StandardizationAnatomy and Standardization

ChallengesChallenges
•• Lack of a unifying theory of anatomy;Lack of a unifying theory of anatomy;

•• Ambiguity about what anatomy isAmbiguity about what anatomy is
what does and does not belong in it;what does and does not belong in it;

•• Lack of  universally accepted principlesLack of  universally accepted principles
for representing anatomical realityfor representing anatomical reality



What are principles?What are principles?

Assertions that guide reasoning and actionsAssertions that guide reasoning and actions
e.g., those required for establishing an e.g., those required for establishing an 

ontologyontology
standardstandard



What kinds of principles?What kinds of principles?

•• DomainDomain--specific principlesspecific principles
Foundational principles for anatomyFoundational principles for anatomy

(Rosse, Mejino: J (Rosse, Mejino: J BiomedBiomed Inform 2003)Inform 2003)

•• TopTop--level ontology principleslevel ontology principles
SNAP, SPANSNAP, SPAN

((GrenonGrenon, P and Smith, B., SNAP and SPAN: , P and Smith, B., SNAP and SPAN: 
Towards Dynamic Spatial Ontology, Towards Dynamic Spatial Ontology, 
Spatial Cognition and ComputationSpatial Cognition and Computation 4(1), 694(1), 69--103, 2004.103, 2004.))

•• Implementation principlesImplementation principles
(Zhang, Bodenreider: Law and order: (Zhang, Bodenreider: Law and order: 
Assessing and enforcing compliance Assessing and enforcing compliance 
with ontological modeling principles.with ontological modeling principles.
Comp Comp BiolBiol MedMed 2005; submitted)2005; submitted)



Foundational Principles of AnatomyFoundational Principles of Anatomy

1.   Unified context principle
2.   Abstraction level principle
3.   Species specificity principle
4.   Definition principle
5.   Dominant concept principle
6.   Organizational unit principle
7.   Content constraint principle
8.   Relationship constraint principle
9.   Coherence principle
10. Representation principle

1.   1.   Unified context principle
2.   Abstraction level principle
3.   Species specificity principle
4.   Definition principle
5.   Dominant concept principle
6.   Organizational unit principle
7.   Content constraint principle
8.   Relationship constraint principle
9.   Coherence principle
10. Representation principle



Foundational Principles of AnatomyFoundational Principles of Anatomy

Unified Context Principle: Unified Context Principle: 

The abstraction should conform to The abstraction should conform to 
a strictly a strictly structural contextstructural context..

Only in a structural context is it possible to Only in a structural context is it possible to 
establish a single inheritance hierarchy (taxonomy)establish a single inheritance hierarchy (taxonomy)

that subsumes all anatomical entities. that subsumes all anatomical entities. 



Unified Context PrincipleUnified Context Principle
Application context: Education, mix structural with functional, Application context: Education, mix structural with functional, clinical conceptsclinical concepts



Foundational Principles of AnatomyFoundational Principles of Anatomy

Abstraction Level Principle: Abstraction Level Principle: 

The abstraction should represent The abstraction should represent canonical anatomycanonical anatomy;;
provide a framework for anatomical variants;  provide a framework for anatomical variants;  
exclude exclude instantiated anatomyinstantiated anatomy..



Foundational Principles of AnatomyFoundational Principles of Anatomy

Abstraction Level Principle: Abstraction Level Principle: 

Canonical anatomyCanonical anatomy
a field of a field of anatomy (science)anatomy (science)

comprises the synthesis of generalizations comprises the synthesis of generalizations 
based on anatomical observations that based on anatomical observations that 

describe describe idealizedidealized anatomy (structure)anatomy (structure)
implicitly sanctioned by their usage implicitly sanctioned by their usage 

in anatomical discourse;in anatomical discourse;
deals with deals with universalsuniversals and not individuals.and not individuals.



Foundational Principles of AnatomyFoundational Principles of Anatomy

Abstraction Level Principle: Abstraction Level Principle: 

Instantiated anatomyInstantiated anatomy
a field of a field of anatomy (science) anatomy (science) 

comprises anatomical data comprises anatomical data 
pertaining to pertaining to instances instances 
of organisms and their partsof organisms and their parts

deals with deals with individualsindividuals and anatomical data.and anatomical data.



Idealized Reality: UniversalsIdealized Reality: Universals
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Idealized Reality: UniversalsIdealized Reality: Universals

““The The oesophagusoesophagus is ais a muscular tubemuscular tube ……
connecting connecting the the pharynx pharynx to to the the stomachstomach. . ItIt
beginsbegins inin the the neckneck, , level withlevel with the the lower lower 
border of the cricoid cartilageborder of the cricoid cartilage and the and the sixth sixth 
cervical vertebracervical vertebra; ; descendingdescending largely largely 
anterioranterior toto the the vertebral columnvertebral column through through the the 
superiorsuperior and and posterior mediastinaposterior mediastina..””

GrayGray’’s Anatomy, 38th edition, p. 1751s Anatomy, 38th edition, p. 1751



Idealized Reality: ClassesIdealized Reality: Classes



Foundational Principles of AnatomyFoundational Principles of Anatomy

Species Specificity Principle: Species Specificity Principle: 

The initial iteration of the abstraction should represent The initial iteration of the abstraction should represent 
the anatomy of the anatomy of Homo sapiensHomo sapiens, but at the same time , but at the same time 
it should serve as a framework for the anatomy of it should serve as a framework for the anatomy of 
other mammalian and eventually vertebrate species.other mammalian and eventually vertebrate species.



Species Specificity PrincipleSpecies Specificity Principle

Deltoid

OrganismOrganism OrganismOrganismOrganOrgan
TissueTissue

CellCell

Cell partCell part

Cell partCell part

Body part:Body part:
HindpawHindpaw

Body part:Body part:
FootFoot

BiologicalBiological
arcomoleculearcomolecule



Species Specificity PrincipleSpecies Specificity Principle

FMA PVA



Foundational Principles of AnatomyFoundational Principles of Anatomy

Definition Principle: Definition Principle: 

Defining attributes of anatomical entities Defining attributes of anatomical entities 
should be specified in terms of should be specified in terms of 

physical attributes and physical attributes and 
structural relationships ofstructural relationships of
the anatomical entitythe anatomical entity



Role of DefinitionsRole of Definitions

•• To specify a unique taxonomyTo specify a unique taxonomy

•• To assure semantic and logical To assure semantic and logical 
consistency within the ontologyconsistency within the ontology

• To assure transitive inheritance of 
properties through type hierarchy 

(taxonomy)

Michael J, Mejino JLV, Rosse C. 
The role of definitions in biomedical 
concept representation.
Procs AMIA Fall Symp 2001; 463-467.



What constitutes Aristotelian definitions?What constitutes Aristotelian definitions?

•• An entity is defined by:An entity is defined by:
–– Class to which it belongs Class to which it belongs (genus)(genus)
–– Essential attribute(s) distinguishing it from Essential attribute(s) distinguishing it from 

members of the same class members of the same class (differentiae)(differentiae)

•• EssenceEssence of an entity is the sum of:of an entity is the sum of:
–– Properties it inherits transitively from parent Properties it inherits transitively from parent 

classesclasses
–– Attributes assigned to itAttributes assigned to it



Definition PrincipleDefinition Principle

LungLung
MSH2001|MSH2001|
Either of the pair of organs occupying Either of the pair of organs occupying the the 
cavity of the thorax that effect the aeration cavity of the thorax that effect the aeration 
of the blood. of the blood. 

Where should we insert Where should we insert ““LungLung”” in an anatomy in an anatomy 
taxonomy?taxonomy?



Definition PrincipleDefinition Principle

LungLung
MSH2001|MSH2001|
Either of the pair of organs occupying Either of the pair of organs occupying the the 
cavity of the thorax that effect the aeration cavity of the thorax that effect the aeration 
of the blood. of the blood. 

FMAFMA
Lobular organ the parenchyma of Lobular organ the parenchyma of 
which consists of airwhich consists of air--filled alveoli filled alveoli 
which communicate with the which communicate with the 
tracheobronchial tree.tracheobronchial tree.



Role of DefinitionsRole of Definitions



Foundational Principles of AnatomyFoundational Principles of Anatomy

1.  Unified context principle
2.  Abstraction level principle
3.  Species specificity principle
4.  Definition principle
5.  Dominant concept principle
6.  Organizational unit principle
7.  Content constraint principle
8.  Relationship constraint principle
9.  Coherence principle
10.Representation principle

1.  1.  Unified context principle
2.  Abstraction level principle
3.  Species specificity principle
4.  Definition principle
5.  Dominant concept principle
6.  Organizational unit principle
7.  Content constraint principle
8.  Relationship constraint principle
9.  Coherence principle
10.Representation principle



Dominant Concept and Organizational Unit PrinciplesDominant Concept and Organizational Unit Principles
Anatomical EntityAnatomical Entity

Physical 
Anatomical Entity

Physical 
Anatomical Entity

Material Physical 
Anatomical Entity

Material Physical 
Anatomical Entity

-is a--is a-

Non-material Physical 
Anatomical Entity

Non-material Physical 
Anatomical Entity

Non-physical
Anatomical Entity

Non-physical
Anatomical Entity

Body
Part

Body
Part

Human
Body

Human
Body

Organ
System
Organ

SystemOrganOrganCellCell Organ
Part

Organ
PartTissueTissue

Organ componentOrgan component Organ subdivisionOrgan subdivision

Anatomical
Structure

Anatomical
Structure

Body
Substance

Body
Substance

Cell
Part
Cell
Part

Biological
Macromolecule

Biological
Macromolecule

Acellular
Anatomical
Structure

Acellular
Anatomical
Structure

SpaceSpace SurfaceSurface LineLine



What kinds of principles?What kinds of principles?

•• DomainDomain--specific principlesspecific principles
Foundational principles for anatomyFoundational principles for anatomy

(Rosse, Mejino: J (Rosse, Mejino: J BiomedBiomed Inform 2003)Inform 2003)

•• TopTop--level ontology principleslevel ontology principles
SNAP, SPANSNAP, SPAN

((GrenonGrenon, P and Smith, B., SNAP and SPAN: , P and Smith, B., SNAP and SPAN: 
Towards Dynamic Spatial Ontology, Towards Dynamic Spatial Ontology, 
Spatial Cognition and ComputationSpatial Cognition and Computation 4(1), 694(1), 69--103, 2004.103, 2004.))

•• Implementation principlesImplementation principles
(Zhang, Bodenreider: Law and order: (Zhang, Bodenreider: Law and order: 
Assessing and enforcing compliance Assessing and enforcing compliance 
with ontological modeling principles.with ontological modeling principles.
Comp Comp BiolBiol Med 2005; submitted)Med 2005; submitted)



Formal (TopFormal (Top--level) Ontologieslevel) Ontologies

Entities Entities 

Continuants Continuants 

OccurrentsOccurrents

Distinguishing criterion (differentia): TimeDistinguishing criterion (differentia): Time



Formal (TopFormal (Top--level) Ontologieslevel) Ontologies
Entities Entities 

ContinuantsContinuants
Entities which endure in toto in every instant of time 

at which they exist 

OccurrentsOccurrents
Dependent entities which do not endure through time;

unfold themselves in successive temporal phases
(e.g., processes, actions)



Formal (TopFormal (Top--level) Ontologieslevel) Ontologies
Entities Entities 

ContinuantsContinuants
Entities which endure in toto in every instant of time 

at which they exist 
Independent  continuants

objects, components
Dependent continuants

attributes, roles, qualities, functions
OccurrentsOccurrents

Dependent entities which do not endure through time;
unfold themselves in successive temporal phases

(e.g., processes, actions)



11. Exhaustiveness
10. Single Inheritance
9.   Partonomic Levels
8.   Taxonomic Levels
7.   Explicitness
6.   Positivity
5.   Objectivity
4.   Compositionality
3.   Univocity
2.   Dependence
1.  Temporal coherence

Principles of Principles of 
Formal OntologiesFormal Ontologies



Principle of Temporal CoherencePrinciple of Temporal Coherence

An ontology should rigorously distinguishAn ontology should rigorously distinguish

continuants continuants 
occurrentsoccurrents

Anatomy is a science of continuantsAnatomy is a science of continuants
Anatomical structures, attributes, relationships Anatomical structures, attributes, relationships 
and functions are all continuantsand functions are all continuants

FMA complies with principle of temporal coherenceFMA complies with principle of temporal coherence
(~70,000 classes of FMA are all continuants)(~70,000 classes of FMA are all continuants)
Excludes functionsExcludes functions



Principle of DependencePrinciple of Dependence

If an ontology recognizes a If an ontology recognizes a dependent entitydependent entity
[e.g., surface of lung, parenchyma of lung][e.g., surface of lung, parenchyma of lung]
then it should also recognize then it should also recognize 
the class on which the dependent entity depends [e.g., lung]the class on which the dependent entity depends [e.g., lung]

FMA  is largely compliant:FMA  is largely compliant:
1,980   classes of  1,980   classes of  ““Subdivision of Subdivision of …”…” ““Component ofComponent of……..””
1,8091,809 the class of the class of ‘‘wholewhole’’ exists (91%)exists (91%)



Principle of Single InheritancePrinciple of Single Inheritance

A class in an ontologyA class in an ontology’’s taxonomy should s taxonomy should 
have only one parent on the immediate have only one parent on the immediate 
higher level.higher level.

FMAFMA’’s definition principle enforces s definition principle enforces 
compliance with the principle of single compliance with the principle of single 
inheritance:inheritance:

an entity can have but one essencean entity can have but one essence



NoNoExhaustiveness
YesNoSingle Inheritance
YesNoPartonomic Levels
YesNoTaxonomic Levels
N/ANoExplicitness
YesNoPositivity
YesNoObjectivity
YesNoCompositionality
YesNoUnivocity
N/ANoDependence
N/ANoTemporal coherence
FMAGOPrinciple



What kinds of principles?What kinds of principles?

•• DomainDomain--specific principlesspecific principles
Foundational principles for anatomyFoundational principles for anatomy

(Rosse, Mejino: J (Rosse, Mejino: J BiomedBiomed Inform 2003)Inform 2003)

•• TopTop--level ontology principleslevel ontology principles
SNAP, SPANSNAP, SPAN

((GrenonGrenon, P and Smith, B., SNAP and SPAN: , P and Smith, B., SNAP and SPAN: 
Towards Dynamic Spatial Ontology, Towards Dynamic Spatial Ontology, 
Spatial Cognition and ComputationSpatial Cognition and Computation 4(1), 694(1), 69--103, 2004.103, 2004.))

•• Implementation principlesImplementation principles
(Zhang, Bodenreider: Law and order: (Zhang, Bodenreider: Law and order: 
Assessing and enforcing compliance Assessing and enforcing compliance 
with ontological modeling principles.with ontological modeling principles.
Comp Comp BiolBiol Med 2005; submitted)Med 2005; submitted)



Principle of NonPrinciple of Non--duplicationduplication

An ontology should  represent an entity only once and An ontology should  represent an entity only once and 
associate with this single entry all terms that point to the associate with this single entry all terms that point to the 
referent entityreferent entity

•• SynonymsSynonyms
•• FMA compliance: treatment of synonymsFMA compliance: treatment of synonyms

Number of termsNumber of terms
Preferred namesPreferred names 69,88969,889
SynonymsSynonyms 40,68340,683
Total termsTotal terms 110,572110,572





FMA Relationship TypesFMA Relationship Types

Hierarchical  relationships             Hierarchical  relationships             88
NonhierarchicalNonhierarchical

associative relationshipsassociative relationships 7474
Inverse relationships                     Inverse relationships                     3838
Atomic properties                        Atomic properties                        121121



Instantiation of RelationshipsInstantiation of Relationships

--IS AIS A-- 1,105,1641,105,164
--PARTPART--OFOF-- 972,612972,612

Double assignmentDouble assignment 300300



ConclusionsConclusions

Questions proposed for discussionQuestions proposed for discussion

• Is an anatomy standard a matter of standardized terminology, 
or of something else?

• Do we need a standard for anatomy as a whole, or just for 
some (foundational) parts?

• How big should a standard be? 
• Should it include for example histology?
• How does a reference ontology for anatomy relate to 

anatomy standard?



ConclusionsConclusions

FMAFMA’’s role for Anatomy Standards role for Anatomy Standard
•• Proposes a Proposes a unifyingunifying theory of anatomytheory of anatomy
•• Implements the theory in aImplements the theory in a

rigorous and consistent ontologyrigorous and consistent ontology
conforms to three sets of ontological principlesconforms to three sets of ontological principles

•• Incorporates Incorporates Terminologia AnatomicaTerminologia Anatomica
international standard for anatomy terminologyinternational standard for anatomy terminology

•• Encompasses in one continuous information spaceEncompasses in one continuous information space
anatomical entities from the level of anatomical entities from the level of 
molecules to the whole organismmolecules to the whole organism

•• Conceptualizes anatomy in a strictly Conceptualizes anatomy in a strictly structural contextstructural context
that generalizes to all views and application domainsthat generalizes to all views and application domains

•• Serves as a template for Serves as a template for reference reference ontologies ontologies 
in other basic science domainsin other basic science domains



FMAFMA’’s Role Anatomy Standards Role Anatomy Standard

Should help to answer:Should help to answer:
Questions proposed for discussionQuestions proposed for discussion

•• What do we mean by a standard?What do we mean by a standard?

•• Why do we need a standard?Why do we need a standard?

•• What would a CEN standard for anatomy look What would a CEN standard for anatomy look 
like?like?

•• Who would use it? Who would use it? 

•• What sorts of applications should it support?What sorts of applications should it support?


