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•Lateral humeral condyle fractures are common in the pediatric 
population.

•Treatment options depend on fracture severity. 
•This spectrum of injury demands a reliable fracture 
classification system to support clinical decision making

•Limited research exists on the reliability of currently available 
classification systems.

•Purpose of current study: We assess the reliability of a 
modified Jakob classification system and its value in guiding 
treatment with or without arthrography

Background



•Inter-rater and intra-rater reliability study using radiographs and arthrograms.

•32 randomly selected lateral condyle fracture cases.

•Three pediatric orthopedic surgeons and six pediatric orthopedic surgery residents.

•Raters classified the fractures according to the modified Jakob system, described their 
intended treatment plan and if they would use arthrography

•Arthrograms were shown, if requested, and raters were asked if this changed their rating 
or treatment plan. 

•Rating was repeated within a two-week interval to assess intra-rater reliability.

•Treatment plan with and without arthrography was compared at both rating points

•Reliability was used to assess the utility of arthrography in the classification schema

Methods



Modified Jakob Classification – Illustrative Demonstration

Image adapted from “Type 1, 2 and 3 lateral condyle fractures 
according to the Jakob Classification” by Zachary A. Winthrop
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Modified Jakob Classification – Radiographic Demonstration 



Results
•The modified Jakob system had excellent average inter-rater reliability using only 
radiographs with a kappa of 0.82 and overall agreement of 86%. 

•Average kappa for intra-rater reliability using only radiographs was 0.88 (range of 
0.79 to 1.00) and average overall agreement of 91% (range of 84% to 100%). 

•Inter-rater and intra-rater reliability was poorer when raters used both radiographs 
and arthrography. 

•Arthrography changed the treatment plan in 8% of cases. 



Results Cont.
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Conclusion

• The modified Jakob schema is a reliable classification system 
for pediatric lateral humeral condyle fractures, independent of 
arthrography, given the excellent kappa values.

• A standardized classification system facilitates treatment 
planning, allows for better communication, and guides 
research aimed at improving treatment.

• Importantly, the reliability of this system independent of 
arthrography limits radiation exposure, decreases treatment 
costs, and allows for better allocation of resources.
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