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Cone-beam CT superimposition and visualization using open-source softwares

Department of Orthodontics, School of Dentistry, Chosun University, Gwangju
Woo-Ram Jeon, Sung-Hoon Lim*

ITK-SNAP (http://www.itksnap.org) and 3D Slicer (CMFreg extension module; www slicer.org) are open-source softwares
which can be used for superimposition of cone-beam CT images. For superimposition, segmentation of bone is done with ITK-
SNAP, and then voxel based superimposition of CBCT images can be performed using 3D Slicer. 3D Slicer has various
visualization modules which are not provided in common commercial programs. 'Models' module is used to visualize two
overlapping three-dimensional images, and this allows various visualizations by changing view mode and color of the model. In
addition, differences between two CBCT images can be represented in a color map using ‘ShapePopulationViewer’ module. This
report introduces how to superimpose and visualize CBCT images using ITK-SNAP and 3D Slicer, and the usefulness and
limitations of both softwares will be discussed in comparison with commercial softwares.
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Fig. 1. Superimposition of two mandibles using ITK-SNAP and 3D Slicer: pretreatment (red shaded model),

posttreatment (white wireframe model).
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Fig. 2. Cranial base segemented for the voxel based registration, which would be used as ‘fabel map
during registration.

Fig. 3. Mandible segmented for the visualization, which would be used as ‘volume  during registration.
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Fig. 4. ‘Landmark registration’ module superimposes two CBCT images by matching each landmark(green
pretreatment landmark, red posttreatment landmark).
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Fig. 5. Voxel base registration’ module matches the grayscale valugs of the selected voxels.

Fig. 6. Wireframe view of one CBCT image and shaded view of the other CBCT image can depict the difference between
two CBCT images clearly. In the above image, pretreatment image was shown in red surface model with shaded
view, and posttreatment image was shown with white wireframe view.
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Fig. 8. Arrows at surface of the model allow to know the direction of growth change.
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Fig. 9. Comparison of the clipped images of glenoid fossae of pretreatment (red shaded model) and post-
treatment (white wireframe model).
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Fig. 10. Invivo software provides three-dimensional sculpting tool, which can remove unnecessary parts very

efficiently.
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