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PURPOSE 
To create a realistic, structured background for a breast imaging test object based on 3D printed 
volumes representing adipose compartments. 
 
METHOD AND MATERIALS 
In previous work, models of manually segmented breast adipose compartments were generated and 
characterized from CT images of a mastectomy specimen. Based on this work, a collection of 
segmented compartments (of average size 12-29 mm) was printed with a stereolithographic 3D 
printer (FORM 1+, formlabs, Somerville, MA) using formlabs Clear Resin. The printed models were 
placed in a semi-cylindrical container, 48 mm thick, filled with water. Mammographic and 
tomosynthesis images were acquired under automatic exposure control. The resulting images were 
evaluated in terms of power spectra (PS) and other quantitative and qualitative means. The results 
were compared to PS from 80 patient images, and a previous structured background  
phantom with various sized acrylic spheres in water. 
 
RESULTS 
Visual inspection shows that the phantom images demonstrate a strong resemblance to breast 
structure. Power spectra for mammographic images of the phantom are close to the average patient 
PS at very low spatial frequencies (<0.2mm-1); the phantom PS is lower than the patient PS at higher 
spatial frequencies (0.2-0.7mm-1). The power law exponent (β), a quantitative descriptor of the 
parenchymal texture, was superior for the compartment-based phantoms vs. sphere-based 
phantoms; β = 3.8 for the compartments, and 2.8 for the spheres, versus 3.4 for patient 
mammograms. Modifications of the compartment model aimed at improving the agreement with the 
patient data may include the use of less dense print material to increase the contrast of the 
compartments, inclusion of smaller compartments by downscaling the existing models, and refining 
the compartment segmentation method. 
 
CONCLUSION 
A mixture of printed adipose compartments was developed as a concept for the creation of an 
anthropomorphic 3D structured background in a test object for breast imaging performance analysis. 
 
CLINICAL RELEVANCE/APPLICATION 
We present a new means of creating 3D structured backgrounds aimed at improving the realism of 
test objects for breast imaging, based on 3D printed adipose compartments segmented from clinical 
images. 
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