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Orbital floor fractures are common in craniomaxillofacial trauma, and patient specific implants (PSI) are required to 

restore the anatomical structure. The current workflow to design the PSI involves manual segmentation of the skull, 

manual mirroring the healthy orbit to the defected one and manual adapting the implant design to the patient’s anatomy. 

[1] The aim of the work presented here is to automate the process by using AI. The methods used are based on research 

in the field of cranial implants [2]. The first step involves AI-based preprocessing of the medical image data. For this 

purpose, a Convolutional Neural Network, the Dense U-Net [3], was trained and used to segment the skull. The next step 

is the virtual reconstruction of the orbital anatomy. Instead of mirroring, a Statistical Shape Model (SSM) was created. 

The SSM was based on healthy skulls and its shape can be fitted onto a defected skull. [4] Both process steps were 

implemented in Python and training runs were conducted. Due to data protection, less than 100 datasets were available 

for training. In addition, for orbital defects, no image data is available prior to the occurrence of the defect. For this reason, 

defects were virtually inserted into healthy skull models to test the created SSM. Therefore, more datasets are needed to 

validate the application in practice. 
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