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We have designed a new class of filters for detecting spiculated masses (SM) and 
architectural distortions (AD) on mammography. The parameters of the filters in the bank 
should be set based on quantitative knowledge of lesion properties (e.g., average length 
of spicules). Since measuring lesion properties is a time consuming process, it would be 
helpful if the measurement task could be performed accurately by a research assistant 
rather by than a mammographer. We are investigating the inter- and intra-observer 
variability of both clinical and non-clinical observers in the measurement task in order to 
determine the most cost-effective strategy for assembling a database of lesion properties. 
 
A mammographer and a research assistant measured the properties of 6 SM and 6 AD. 
An equivalence level of 25% of the mean of the mammographer’s measurement was used 
and the null hypothesis was non-equivalence of the research assistant and 
mammographer’s measurements. For SM, equivalence was achieved for the length of the 
major (p = 0.02) and minor (p < 0.01) axes, but not for average spicule length (p = 0.27), 
average spicule width at base (p = 0.88), average spicule width at tip (p = 0.40), or the 
number of spiculations (p = 0.82). The results for AD were similar. Properties such as 
average length depend on the particular spicules selected. The research assistant repeated 
the measurement task with access to marked images indicating which spicules the 
mammographer had selected and equivalence was achieved (p < 0.01) for all spicule 
properties. In future work, measurements must be made by a second mammographer to 
determine if the equivalence level used in this study was too strict (i.e., if there is 
considerable variability in selecting spicules). Similarly, it is possible that more spicules 
per lesion must be measured (only 6 spicules per lesion were used here).  
 
 
Note to the reviewers: 
 If by chance you reviewed our recent NIH application that included these pilot 
data, please notice that the analysis has been modified in response to the critiques. We are 
in the process of collecting additional measurement data on more lesions with more 
observers and expect to be able to report on the expanded study by the time of the MIPS 
conference. 
 

 


