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Results

• Automatically Craniomaxillofacial CT 
and CBCT segmentation for the 
diagnosis of CMF malformations

• Challenge:
• Multiple structures
• Irregular and complex shape 

patterns
• Lack of contrast in joints
• Significant morphological 

variations

• Tiramisù[1]-based Network: fully 
convolutional DenseNet following U-Net 
architectures

• C-LSTMs at bottleneck to exploit spatial 
axial correlation of consecutive scan slices

• Residual squeeze-and-excitation[2] layers 
to emphasize relevant features and 
improve representational power

Performance on MICCAI Head and Neck 2015 Dataset

DSC performance when fine-tuned(second 

columns) and trained from scratch on the CBCT 

part of MandibleSet and on the AirwaysSet

New Dataset Released

• MandibleSet: mandible segmentation
• AirwaysSet: nasal cavity and pharynges 

segmentations

Conclusion

• Improved segmentation performance
• Enanched generalization capabilitier to 

multiple CMF structures
• Reduced the need of large annotated 

datasets

[1] S. J´egou, M. Drozdzal, D. Vazquez, A. Romero, and 

Y. Bengio, “The one hundred layers tiramisu: Fully 
convolutional dense nets for semantic segmentation,” in 
CVPRW 2017. IEEE, 2017, pp. 1175–1183.
[2] J. Hu, L. Shen, and G. Sun, “Squeeze-and-excitation 
networks,” arXiv preprint arXiv:1709.01507, vol. 7, 2017


