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Contact Person: Dr. Thomas Wendler
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Project Abstract

Goal:  Implement  a  Monte  Carlo
simulation  plugin  for  the  new
technique  of  injection
brachytherapy.  This  will  include using
pre-interventional  images  and  Monte
Carlo  simulation  to  estimate  dose
distributions  in  target  and  surrounding
tissue.

Background and Motivation

The  newly  invented  injection
brachytherapy  is  a  precise  and  flexible
radiation therapy approach, where beta-
emitting radioactive material is injected
into tumors for treatment.  Planning the
distribution and amount  of the injected
material is mandatory to guarantee that
dose  is  minimized  for  surrounding
healthy  tissue  and  maximized  in  the
tumor.

For planning, pre-interventional imaging
can  be  used  to  calculate  a  dose
distribution  of  a  given  placement  of
radioactive  deposits  using  Monte  Carlo
simulations.

By  providing  a  software  platform  that
can  (1)  handle  pre-interventional
images,  (2)  load positions,  volume and
concentration  of  injected

deposits/sources and (3) calculate dose
distributions  using  particle  tracing
techniques as implemented in the Monte
Carlo framework GATE. 

Student’s Tasks Description

The student will have to learn basics of
radiation  physics  and  Monte  Carlo
simulation,  how  to  use  open  source
packages  like  GATE  and  prepare  a
plugin for the ImFusion SDK in order to
change parameters and visualize results.

The  student  will  contact  physicians  to
learn  about  the  radiation  therapy
planning  and  requirements  for  a
planning software for brachytherapy.

The student will then implement a GUI to
load  pre-interventional  images  in  the
Monte  Carlo  platform  and  perform
simulations most  likely  on  computer
clusters.

As a result, the student will learn basics
of  radiation  physics,  Monte  Carlo
simulations, processing data in clusters,
3D  visualization,  brachytherapy,  user
interfaces and  software development
in a medical setup.

Technical Prerequisites

The student should be familiar with

 C++, C or C# development under
Windows

 working under Linux (helpful)
 Monte Carlo simulation (helpful)
 dosimetry (helpful)
 3D computer graphics (helpful)
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The  student  should  be  keen  to  invest
time speaking with physicians and being
present  during  patient  exams  to  learn
and possibly collect data.
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