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Purpose 
 
Common imrt systems often need complex input to generate useful radiotherapy 
treatment plans. This becomes all the more fatal, as it occurs in processes of the daily 
clinical routine. To avoid this, we present some different input concepts to lower handling 
complexity for imrt planning systems. Based on this we implement a easy-to-handle 
inverse imrt planning system. 
 
 
Materials and Methods 
 
For inverse imrt planning systems four domains of input are important: 
- Hardware information (e.g. data of linac, mlc) 
- Patient density data (CT data) 
- Patient structures 
- Structure dose information and parameterizing inverse planning 
 
Hardware information can be considered as not critically, because this data are entered 
mainly at hardware setup. The process of gathering patient density data is meanwhile good 
enough for clinical routine. To identify structures in the density data human help is still 
necessary, but can be assist by computer algorithms. 
This work focus on the last domain, the input of structure dose information and the 
parameterization of the inverse planning process. In fact, we choose a straight forward 
approach to transfer the most simple-but-useful representative input into a imrt planning 
system. The refor we develop the following concepts: 
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Virtualization 
 
In combination with quadratic optimization algorithm, we use an advanced virtual 
modelling of voxels in our constraint formulation, enabling a definite description for 
overlapping structures in disjoined constraints and differentiating between organs with 
serial/parallel architecture. 
 
 
Priorization 
 
Weighting between structures or defining acceptable dose variances of structures (e.g. 
tumor vs. oar respectively oar vs. oar) is realized by assigning one simple (symbolic) 
priority value per structure. 
 
 
Scaling 
 
The concept of scaling after the optimization process implicate relative dose values at 
input time. This offers large benefits: The oncologist only characterizes all segmented 
structures either as „planning target volume“ or „organ at risk“, with no certain dose 
preferences. The following planning algorithm can optimize best and guarantee a solution. 
The scaling itself is intuitive. Just scale the dose axis in resulting dose volume histogram 
by mouse to achieve best absolute dose results for the individual requirements of the 
patient. 
 
 
Results 
 
Compared to the predecessor system developed in our institute (and to other systems as 
well) the new concepts minimize user time and user knowledge for system handling 
significantly along with a slightly increase of computation time. But the most important 
fact is, that the presented concepts also increase the quality of generated plans. 
 
 
Conclusion 
 
The presented concepts increase inverse imrt planning systems in usability and quality 
aspects and also can lower costs. 
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