
Early study showing volume 
calculation descrepancies
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Investigation with Electronic 
Phantom
• We have hypothesized that the discrepancies between submitted DVHs 

from treatment planning systems and the ITC recalculated DVHs is due 
largely to inter-slice volumes at the axial ends of structures.  

• When the volume in the axial end-slices is a significant portion of a 
structure’s total volume or when the CT slice spacing under-samples a 
volume, the discrepancies should be worse.  

• In order to investigate the effect of structure geometry and CT slice 
spacing, the ITC has used open-source POSDA software 
(www.posda.com) to construct an electronic phantom.  

• The phantom is designed to identify and emphasize the suspected 
sources of discrepancies seen between DVH calculations.  

• The phantom was constructed with multiple slice thicknesses, and 
includes structures with multiple volumes, orientations, and geometries.  

• The intent of this study is not to decide which is the best method of 
calculating DVHs, but rather to point out discrepancies that exist 
and investigate how these discrepancies impact data collection for 
multi–institutional clinical trials.



Surface rendering of objects in the electronic phantom.  The 
POSDA software was used to create the volumes shown, as 
well as a DICOM RT Structure Set containing contours at the 
surface of each structure in CT image slice planes. 



% Difference between calculated volumes 
and reference volume vs. reference volume



Effect of structure shape and 
orientation



Demonstrated in protocol case:  
impact on review



Demonstrated in protocol case:  
impact on review



Example of dose resolution



Effect of increasing resolution of dose 
matrix from 2.5 mm grid size to 1.5 mm grid 
size
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