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Image-guided treatment devices will be able to gather information about the 
actual state of the delivery during the course of the treatment, ideally after 
every fraction. Adaptive radiotherapy should make use of this information to 
devise corrective strategies in order to guide the treatment towards its 
original intent in an optimal sense. Knowledge of the outcome after a fraction 
is used as feedback and can be regarded as a gain in information. To quantify 
this gain in information, the concept is demonstrated for some simple scenarios. 
In one scenario, the clinical goal is to deliver a prescribed regional dose to a 
CTV containing a region with an additional prescribed minimum boost dose. Based 
on the outcome of previous fractions, the decision maker has the choice between 
two different delivery options before every fraction of the treatment: 
delivering a dose to the CTV or delivering the boost dose.  Due to motion of the 
target, the success of both options is only guaranteed with certain 
probabilities. An algorithm solves for the optimal sequence of fractions 
(optimal policy) by maximizing the probability of achieving the clinical 
prescription. The results show that the overall success probability is 
significantly larger for the optimal policy than for alternative policies which 
use no feedback.  However, the optimal policy comes with a slight cost: The 
maximum dose to the boost region is not limited a-priori. The method to solve 
for the optimal sequence of decisions is very general and can be adapted to more 
complex situations.  


