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General Info 

Contact Person: Dr. Thomas Wendler, Christina 

Bukas (Helmholtz Center Munich) 

Contact Email: wendler@tum.de 

 

Project Abstract 

Goal: Implement a software to automatically 

segment metallic implants from images of patients 

who have undergone spinal surgeries.  

 

Background and Motivation 

Operations on the spine are common in patients 

with afflictions such as osteoporosis or bone 

metastases. The most common techniques to help 

stabilize these injured bones include kyphoplasty 

and vertebroplasty. These methods consist of 

injecting so called bone cement to replace the 

missing tissue and stabilize the spine. 

 

In order to conduct medical interventions involving 

the spine, one needs to prepare by planning the 

intervention carefully. This is especially important if 

the patient has undergone spinal surgery 

previously, as the aftermath of the previous 

operations, such as screws or metallic plates, needs 

to be accounted for. 

 

In particular, the physician needs to use medical 

imaging to assess the situation. To fully leverage the 

images available, a segmentation into organs, 

bones, nerves and foreign objects, such as surgical 

screws or metallic plates, is necessary. This can help 

the physician plan the intervention and even enable 

him to employ further software tools, such as bone 

cement volume estimators, to further prepare the 

intervention. 

 

 

Student’s Tasks Description 

The student will have to learn basics of medical 

image segmentation and how to use the tools in the 

imaging toolkit and SDK of the company ImFusion.  

 

The student also has to develop software to 

implement an automatic algorithm to segment 

metallic implants in post-operative images of 

patients who have undergone spine treatments. 

 

The student will implement a software to load 

several post-interventional images and segment 

the implants. 

 

As a result, the student will learn the basics of 

medical image segmentation, 3D visualization, 

graphical user interfaces and software 

development in a medical setup. 

 

Technical Prerequisites 

The student should be familiar with 

● C++, C or C# development under windows 

● Python 

● PyTorch (helpful) 

● medical image segmentation (helpful) 

● machine learning, in particular deep 

learning (helpful) 

The student should be keen to invest time speaking 

with physicians and learning firsthand about how 

their software is integrated in medical planning of 

future treatments for the patient. 

 

References 

https://www.imfusion.de/ 

https://arxiv.org/abs/1801.04161 

https://www.imfusion.de/
https://arxiv.org/abs/1801.04161

