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 Analysis of adipose compartments from
mastectomy CT images was used to optimize
parameters of anatomy simulation.

 We observed correlation between selected
parameters related to compartment shape, size
and orientation.

 Pending verification in a larger study, these
correlations will be incorporated into the
phantom generation.

3D visualization of 205 segmented compartments

Compartment size vs. shape ratios

This research was supported by a grant from the National Institute of General
Medical Sciences (P20 GM103446) from the National Institutes of Health. Also,
the work was supported in part by the US Department of Defense Breast Cancer
Research Program (HBCU Partnership Training Award #BC083639), the US
National Science Foundation (CREST grant #HRD-1242067), the US
Department of Defense/Department of Army (Award #W911NF-11-2-0046), the
US National Institutes of Health (R01 grant #CA154444), and the Komen
Foundation (grant #IIR13262248).

Reconstructed CT slices (Sagittal View)
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C to β (p=0.025)

NC to γ (p>0.05)
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C
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C to x (p=0.04)
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NC to α (p=0.424)
NC to β (p=0.258) 
NC to γ (p=0.79)

NC to x (p=0.33) 
NC to y (p=0.18)  
NC to z: (p=0.82)

Orientation
C: α to y (p=0.03)

NC:  α to x, z (p>0.05)
β, γ to y, z: (p>0.05)

C:  Correlated,  
NC:  Not correlated

 We estimated the spatial distribution of the
compartment size, shape, and orientation by
analyzing fitted ellipsoids.

 Each ellipsoid was fitted by matching its moment
of inertia tensor, IE, with the inertia tensor of the
corresponding compartment, IC.
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IC = RT IE R;  R=rotational matrix
 Compartments were quantified by their size

(volume), shape (the ratio of max and min sub-
axes of a fitted ellipsoid), and the orientation
(Euler’s angles, from the rotational matrix).

An example of a compartment and 
the corresponding fitted ellipsoid. 

 The simulation of breast anatomical structures
requires informed selection of parameters, which is
critical for the realism of simulation studies.

 Simulation parameters may be estimated through
the analysis of real breast structures from clinical
images.

 Our goal is to optimize simulation parameters to
match the distribution and orientation of adipose
tissue compartments in the breast.

 Adipose compartments are defined by Cooper’s
ligaments.

 We have analyzed clinical CT images of a
mastectomy specimen.

 Clinical images of a fresh mastectomy specimen
were acquired using a multi-slice CT system
(Sensation 64, Siemens Medical Solutions USA).

 CT acquisition parameters (selected):
Slice Spacing: 0.6 mm
Pixel Dimensions: 0.72 mm x 0.72 mm
Matrix Size: 619 x 512 x 512

 Two hundred and five adipose compartments were
manually segmented.

Histogram of compartment orientations

Correlation between compartment parameters
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