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Abstract

Background and Objectives: Currently differences in breast shape and size to evaluate breast
symmetry are subjectively estimated by surgeons relying on visual assessments, experience and
judgment. A variety of methods have been described to assess breast symmetry, but no technique is
generally accepted. 3-D surface imaging provides a new alternative to objectively quantify volume,
shape, contour, surface and symmetry of the breast region. The purpose of this study is to standardize
a 3-D breast symmetry evaluation protocol regarding improved precision and a more relevant clinical
application tool for preoperative planning and evaluation of the postoperative outcome using 3-D laser
light surface scanner.

Study Design/Materials and Methods: According to specific anatomical landmarks of the breast
region a 3-D evaluation protocol was designed to quantify symmetry in all the four quadrants of the
breast. Three independent observers standardized the 3-D evaluation protocol using two symmetrical
dummy models with different breast sizes (n = 60), examined its applicability with 10 test subjects
(n=300) and applied it to 3 clinical patients (1 breast augmentation, 1 breast reduction and 1 breast
reconstruction).

Results: Intra- and inter-observer differences regarding the precision (reproducibility) of the method
were not statistically significant during standardization using dummies nor during test subject
applications. The precision of the breast symmetry evaluation, expressed as the coefficient of variation,
was 3.33 +/- 0.13 for the test subjects and therefore significantly higher than the precision for the
dummy models, 1.66 +/- 0,14 for dummy A and 1.91 +/- 0.11 for dummy B (p < 0.001). The breast
symmetry evaluation protocol quantifies existing pre- and postoperative differences regarding volume,
surface, shape, projection, contour and symmetry and provides more objective documentation for
clinical application.

Conclusions: The 3-D breast symmetry evaluation protocol is an easily applicable, observer
independent and rapidly learnable method which is sufficiently precise and observer independent.
Breast symmetry evaluation in three-dimensions is a useful and valuable clinical tool that enables
surgeons to quantify and objectively visualise existing breast asymmetry for planning purposes,
postoperative outcome research analysis and could help to prevent or correct postoperative
asymmetries in terms of a postoperative quality assurance.
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