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Adopting SNOMED CT for Health data 
interoperability

Overview 

• Introduction and brief overview of “Snapper”
• a tool to search & browse SNOMED and create mappings

• Example of using Snapper to add new mappings and 
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• Example of using Snapper to add new mappings and 
extensions to SNOMED

• Example of creating reference sets to allow use of SNOMED 
terminologies in applications

• Conclusion



Moving to an e-health environment

• Using information and communications technologies is the only 
way to maintain Australia’s health care system and meet the 
challenges of an aging population.

Deloittes report to AHMC, 2008
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Making EHRs usable - standards 

• The foundations of an electronic health record are
• Gathering data
• Storing data
• Communicating data
• Allowing computer systems to make sense of the data
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• To create an EHR you need
• Information model, such as CEN13606 as in openEHR
• Terminology, such as SNOMED CT
• Messaging standard, such as HL7

• Through use of standards, software can add value to the EHR
• Eg decision support tools



SNOMED adoption & issues

• Australia is adopting SNOMED CT for patient treatment information
• SNOMED CT has over 340,000 concepts

• Difficult to come to grips with easily
• Coverage still patchy, particularly in specialist areas. 

• SNOMED is a “living” ontology, updated twice a year 
• No guarantee the concepts you need will make it into the international 

standard. 
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standard. 
• The delay can be problematic for adoption. 
• How to handle manage the update process

• Lack of proactive Software vendor support 
• There are vast amounts of legacy and ad-hoc terminology data

• Solution?
• Create your own local SNOMED CT extension



Adding content to SNOMED CT

• Local content – based on an existing terminology
• Local content – to fill the gaps
• New content for submission to CAP/IHTSDO

Terminology for
data set A

Terminology 
for data set B
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SNOMED CT

data set A for data set B



Three mapping use-cases for SNOMED 
adoption

1. To produce a mapping to enable an existing patient data set 
captured in a different terminology for the purpose of data 
mining or analytics.

2. To migrate an existing terminology or data dictionary to use 
SNOMED CT concepts.
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3. To develop an extension to SNOMED CT to provide greater 
depth or fill existing gaps in the ontology.



The Snapper Platform

• Snapper (SNOMED mapper): a comprehensive tool for searching, 
browsing and mapping terminologies.

• Focus on speed, ease of use

• Snapper allows you to 
• Import source terms from an existing data set and then map these terms to 

SNOMED CT
• Author expressions describing the relationship between your concepts and 
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• Author expressions describing the relationship between your concepts and 
those of SNOMED

• Use SNOMED's expression syntax to fully define the concept

• Snapper allows easy generation of post-coordinated concepts 
• expression editor 
• colour-coded syntax highlighting
• automatic description completion
• a templating engine driven by the SNOMED CT concept model.



The Snapper Mapping Tool

Mapping 
table

Search
view
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Ontology
View



Example – adding terms for Cancer Staging

HISTORY

Left upper lobe and partial chest wall.

MACROSCOPIC

One specimen received.The specimen is labelled "left 
upper lobe and partial chest wall" and consists of a 
left upper lobe measuring 155 x 100 x 45 mm.  On the 
lateral aspect of the lung there is attached chest 
wall and ribs measuring 60 x 60 mm.  Deep to this on 
sectioning, there is a white sclerotic mass measuring 
45 x 42 x 40 mm.  Surrounding the tumour there is 
obstructive pneumonitis. No other lesions are 
identified on sectioning of the lung. The chest wall 
will be decalcified and a further report will be 
issued. 

Pathology Report Staging Guidelines
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issued. 

MICROSCOPIC

Sections show a poorly differentiated adenocarcinoma 
which in most areas comprises sheets of large cells 
with vesicular nuclei, prominent nucleoli and 
moderate amounts of eosinophilic cytoplasm.  Focally 
within the tumour there is a cribriform architecture 
and occasional cells contain mucin vacuoles.  Areas 
of necrosis are present.  Tumour invades the 
overlying thickened pleura and foci of lymphatic 
permeation are noted within this pleural tissue.  
Lymphatic invasion is also noted within pulmonary 
parenchyma.  However no metastases are found in 
peribronchial lymph nodes.  No vascular invasion is 
seen, although thrombus is noted within a vascular 
space towards the inferior aspect of the tumour.  
Tumour does not appear to extend up to chest wall 
structures, but a further report will follow when 
sections of these are examined.  Distant lung 
parenchyma shows mild centriacinar emphysema.



Problem 1: Lack of Completeness

• SNOMED CT has a concept for Lung TNM finding
• 9 Children (M1, N1, N2, N3, T1, T2, T3, T4, TX)
• No link to lung as a finding site

• Need to add a new term to describe this
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Problem 2: Modelling knowledge not definitions

• Use of post coordinated expressions to model the knowledge
• Example: pT3

• 3 additional factors need to be added to the “pT3” concept
• Tumour invades specific site
• Tumor in main bronchus < 2cm distal to carina
• Atelectasis or obstructive pneumonitits of whole lung

• Tumour invades specific site needs 4 “factors”
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• Tumour invades specific site needs 4 “factors”
• Tumour invades chest wall
• Tumour invades diaphragm 
• etc 



Extra Factors for lung cancer staging

• 16 factors were added to fully model the staging guidelines
• Can be used to create fully defined expressions representing the 

stages in the clinical guideline 
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Advantages

• Computer algorithms can be used to provide consistent staging 
from data in 

• Electronic Health Records
• Free text Reports
• Synoptic or structured reports

• Changes to the guidelines can be reflected easily by changing 
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• Changes to the guidelines can be reflected easily by changing 
the expressions

• Can be used to retrospectively gather past stages according to 
current guidelines



Other use-cases for Snapper

• Text and Image Annotation

• Reference Set creation
• directly from SNOMED
• based on a previously created mapping
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Snapper Reference Set Builder
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• Movie showing how drag concepts onto an empty reference set 
to build up a reference set

Simple Reference Sets
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Navigation reference sets

• Can be used to drive an application

CSIRO. Adopting SNOMED CT for Health data interoperability 



Conclusions

• Adoption of SNOMED has issues

• Snapper can address mapping issues

• Simple examples given belie the complexity of the tool
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Questions?

Australian E-Health Research Centre
Phil Gurney
CEO

Phone: 07 3253 3610
Email: phil.gurney@csiro.au
Web: www.csiro.au/ict
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Web: www.csiro.au/ict

 



Proposed Release Format 2.0 Refset Spec

• Much broader scope
• Still work in progress
• Allows for query-based inclusion as well

• has implications (positive and negative) for version management

• Aggregation and Navigation Refsets no longer explicitly 
mentioned
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• may (?) be represented using Association reference set (pattern)



Uses for Aggregation Reference Sets

• Ideal for reporting use

• Can help to report as ICD from data captured in SNOMED CT
• Multiple SNOMED CT codes may roll up to an ICD10 code

• "Aggregation Reference Sets would allow the distribution of 
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• "Aggregation Reference Sets would allow the distribution of 
alternative aggregation hierarchies for SNOMED Concepts.“

• IHTSDO Reference Set Guide, version 1



Uses for Simple RefSets

• Limit the terms/concepts which can be used in application
• Small reference sets for use as pick lists in an application

• Use as filter for searching
• limit to specific (sub-)hierarchy
• exclude specific concepts
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• unsuitable for use
• unnecessarily specific
• ...

• Standardise concepts for a specific domain


