Longitudinal mandible shape modeling.

We model the gender-specific growth pattern of mandible shapes longitudinally and correlate with other developmental variables. Mandibles are automatically segmented using the Analyze software (http://www.mayo.edu/bir/Software/Analyze/Analyze.html) by theshoding image intensity histogram. The processed binary segmentations are converted to surface meshes via the marching cubes algorithm (Lorensen and Cline, 1987), and a spherical parametrization is computed for the surface meshes using a area-preserving and distortion minimizing spherical mapping (Styner et al., 2006). From the spherical mapping, we obtain the spherical harmonic (SPHARM) representation (Chung et al., 2007) that expresses the surface coordinates as the linear combination of SPHARM basis functions (Figure 1). The anatomical correspondence was established using the SPHARM correspondence and the Proscrustes method (Bookstein, 1997; Styner et al., 2006). This enables us to compare anatomically homologous regions across subjects or within subjects longitudinally. Taking the mandible surface obtained at the youngest age (at 24 months) as a template, the displacement vector between corresponding points between the template and an individual mandible surface will be measured. The obtained 3D displacement vector will be modeled longitudinally in a general linear modeling (GLM) framework (Chung et al., 2003). Figure 2 shows the nonlinear and nonuniform growth pattern in the length of the displacement for nine subjects at four different points on mandible surfaces. For additional data, we will perform a gender specific mandible modeling at each point of mandible.
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Figure 1. The SPHARM model of mandible for nine male subjects.
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Figure 2. Quadratic polynomial fit of surface displacement over months.
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Figure 3. Locally varying growth rate per month for nine subjects
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Figure 4. Surface area of mandible over month.
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