
10/27/2009

1

Modelling Cancer Stage Guidelines in an 
existing Terminology
How data collected in SNOMED CT can facilitate cancer staging

David Hansen, Michael Lawley, Claire Allain, Anthony Nguyen

Presented by PHIL GURNEY

ISQUA ’09

Wednesday 14th October 2009
CSIRO. Modelling Cancer Stage Guidelines in an existing Terminology

Outline

• Automated Cancer Staging - CSIS

• Motivation for change

• Why use SNOMED to model cancer stage guidelines

• Issues with SNOMED use 

• How we did this work - Snapper mapping tool

• Outcomes

CSIRO. Modelling Cancer Stage Guidelines in an existing Terminology

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. 

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.

Cancer Stage Interpretation System (CSIS) 

A Computational Approach to Staging

Metastasis to ipsilateral 
peribronchial lymph nodes,

Pathology Report Staging Guidelines

N1

One specimen received.

Irrelevant
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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. 

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.

CSIS: A Computational Approach to Staging

Pathology Report Staging Guidelines

However no metastases are found in 
peribronchial lymph nodes. Relevant

Negative Metastasis to ipsilateral 
peribronchial lymph nodes,

N1
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System Evaluation: CSIS Stage Accuracy

• CSIS achieves accuracy of 74% for T staging and 87% for N staging of lung 
cancer based on pathology reports.

• System error patterns mirror trends in expert disagreements.

• Ground-truth consisted of final consensus expert stage, and 8 T cases where one 
expert was chosen at random.

Accuracy % (95% CI)

Stage Cases Report-level 

Classifier

Sentence-level

Classifier

T 179 62.6 (55.0-69.6) 74.3 (67.1-80.4)

N 179 76.5 (69.5-82.4) 86.6 (80.5-91.1)

Accuracy of system with respect to experts for T and N stage.
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Extracting Meaning from Data - 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. 

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.

Pathology Report Staging Guidelines
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How can this be extended to other cancers?

How can changes in guidelines be incorporated?

• Describe, or model, the cancer guidelines using an existing 
terminology

• Will ensure consistency across the guidelines

• Enables changes to be incorporated into the guidelines and hence 
staging engines easily 

• Can we use SNOMED CT?

• SNOMED CT is not complete

• How do we cover the gaps in SNOMED CT?

• Create new content

• Map from an existing knowledge base or terminology

• SNOMED CT provides definitions

• However, guidelines represent a knowledge base, rather than just 
definitions
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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

SNOMED CT

Terminology for
data set A

Terminology 
for data set B
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The Snapper Mapping Tool

Mapping 

table

Search

view

Ontology

View
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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
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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”

• Tumour invades chest wall

• Tumour invades diaphragm 

• etc 
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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 
the expressions

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

• Is it possible to model staging guidelines using SNOMED CT?

• Yes

• This has the potential to provide consistency across electronic 
health records and clinical guidelines

Contact Us

Phone: 1300 363 400 or +61 3 9545 2176

Email: enquiries@csiro.au  Web: www.csiro.au
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