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• Several pitfalls when applying the 4-axis inclusion criteria for CCSR value sets using the knowledge graph granular 
representation: 

• (a) the positions are referred inaccurately as axe names, 
• (b) the values of text descriptions are missing, and 
• (c) the inclusion criteria are incomplete. 

• While the intrinsic structure of ICD-10-PCS may not support the definition of complete inclusion criteria for CCSR value sets, 
the knowledge graph validates that no spurious concepts are identified outside of the two value sets. The identified pitfalls  
and the new rule exploration demonstrates the critical role of KGs in propositional reasoning.
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1.  80.1% concepts (N = 891) were 
identified in value set CAR011, 
with 93 ‘body part’ in inclusion

• Adding the 20 missing ‘body 
part’, 16.2% (N = 180) missing 
concepts (all non-Section-X) 
can be identified.  

2. The section-X concepts (0.2%, N =2) 
not recoverable

• Neither in ESA011

• Section X is ’New Technology’.

• New rule exploration on Axis 1 
and 2

3. 3.5% (N =39) retired concepts have 
no linkage to construct the query 
and verify

• Similar to without KG

Axis Value

Operations Assistance, Performance

Body Parts Circulatory

Approaches Continuous, Intraoperative

Devices Filtration

The CCSR value set’s inclusion criteria were represented as queries on the knowledge 
graph reasoner – an ‘AND’ logic is used between the 4 axes, and an ‘OR’ logic is used 
for the multiple text descriptions for a given axis. 

For value set ‘ESA012’, specifying the 4 axis names as inclusion criteria in the query yielded no results. 
We replaced them with axes on positions 3 to 6, and correctly yielded the only non-X-section concept 
‘5A05A0L’. 
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