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General Info

Contact Person: Dr. Thomas Wendler

Contact Email: wendler@tum.de

Project Abstract

Goal:  Implement  a  software  to
automatically  generate  a  3D
segmentation  of  the  spinal  cord
from images of patients with spinal
metastases. This will include using pre-
interventional  images  for  dosimetry
estimation.

Background and Motivation

The  structural  deterioration  of  bone
tissue  caused  by  osteoporosis  or  bone
metastases can often lead to collapsed
vertebrae,  which results  in severe pain
and mobility issues in many patients.
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.
This does, however, not treat the tumor
itself  and  subsequent  radiotherapy  is
necessary.  By injecting radioactive bone
cement, radiotherapy can be avoided or
at least reduced, resulting in a lower risk
of complications and easier logistics.
In  order  to  plan the  use  of  radioactive
bone  cement,  it  is  necessary  to
determine the position and geometry of
the  spinal  cord  in  order  to  minimize
radiation induced morbidity. 

Currently  a  2D segmentation  algorithm
is  available,  which  needs  to  be
generalized to 3D. 

Student’s Tasks Description

The student will have to learn basics of
medical image segmentation, how to use
the tools in the imaging toolkit and SDK
of the company ImFusion and  develop
software to  implement  an  automatic
algorithm to  the spinal cord from MR
images  of  patients  with  in  spinal
metastases.

The  student  will  contact  physicians  to
learn  about  the  kyphoplasty,
vertebroplasty  and  radiation
therapy as well  as requirements  for  a
planning software.

The  student  will  then  implement  a
software to  load  several  pre-
interventional  images  (MR),
automatically detect the spinal cord and
calculate initial dosimetry.

As a result, the student will learn basics
of  medical  image  segmentation,  3D
visualization,  spine  orthopedics,
radiation  oncology,  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

● medical image segmentation
● machine  learning,  in  particular

deep learning (helpful)
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● 3D computer graphics (helpful)

The  student  should  be  keen  to  invest
time speaking with physicians and being
present during surgeries to learn about
the procedure and possibly collect data.

References

https://bit.ly/2N6ApDQ (video 
visualisation)

https://www.imfusion.de/ 
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