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VALORIZATION

Prostate cancer is the most common type of cancer among males in the Western world, and 
the second deadliest cancer for men, with an estimated 1,620,000 new cases every year, and 
an expected 366,000 related deaths on an annual basis worldwide [1-3]. In the Netherlands, 
there were approximately 11,000 new cases in 2015 [4]. It is expected that the incidence will 
substantially increase in the coming decades, due to the growth of the aging population and 
screening, which makes it an enormous healthcare problem. Furthermore, some prostate cancers 
grow very slowly, so some elderly men die with – rather than of – their prostate cancer, even 
without treatment [5]. Therefore, treatment differentiation and individualization is becoming ever 
more important. The total economic costs of PCa in Europe is estimated to exceed EUR 8.43 
billion [6]. One of the biggest challenges in the 21st century will be to offer the best individualized 
treatment at reasonable costs to maintain our socioeconomic healthcare system.

EBRT is a well-known potentially curative therapy for PCa besides performing surgery [7]. RT has 
undergone huge improvements in the last decades, and is in no way comparable with the RT of 
the past. Dose escalation in prostate EBRT leads to improved loco-regional control and PCa-
specific mortality [8-14]. However, dose escalation is limited by toxicity for surrounding healthy 
tissues, and improved tumor control might come at the cost of higher toxicity, with great impact 
on patients’ quality of life. The Dutch healthcare system attaches great importance to improving 
quality of care (improved therapeutic results, and/or reduced toxicity), within a reasonable control 
of costs (ICER of EUR 80,000 per QALY), within a shared decision-making atmosphere [15,16]. 
All these subjects are part of the content in this thesis.

In this thesis a new technique – the implantable rectum spacer – is introduced, which causes less 
toxicity, at a reasonable cost, while improving quality of life. In the first part of the thesis, the cost-
effectiveness of an IRS is proven: due to less severe toxicity, with a reduction in the treatment 
costs associated with these side effects, the cost of an IRS itself was outweighed. Further 
studies presented in this thesis have proven that decision rules are reliable, and a reproducible 
method for selecting a population of patients with a high risk of late rectal complications. This will 
consequently increase the cost-effectiveness of the IRS, since those patients will benefit even 
more from the use of an IRS. Dose surface maps are generated to obtain more insight into the 
best location for an IRS on the ARW.

Furthermore, a detailed description is given of the implantation procedure for an RBI, which can 
be used to introduce this technique in every department. The procedure is described as safe and 
well tolerated. Moreover, a system has been developed to predict a priori the gain of such an IRS, 
which is the perfect base for tailoring and individualization of a PCa RT treatment. The principle 
of predicting the benefit of an IRS has been shown to be feasible. This model-based approach 
has very recently been adapted for the introduction of proton therapy in the Netherlands. Dutch 
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proton therapy centers must reveal the estimated benefit of a proton therapy in advance [17]. 
Only if the expected benefit exceeds a certain threshold, will treatments be reimbursed. We want 
to implement the IRS in prostate cancer EBRT in a similar way.

In the future, we postulate that IRS can become an important cornerstone of EBRT in certain 
specified prostate cancer patients. In future, we want to further explore the possibilities in clinical 
practice by using those differentiating prediction models in the clinic. There is an increasing 
amount of evidence to support the role of clinical and genetic variants in the development of 
radiation-induced GI toxicity. Further systematic evaluations of dose, clinical, and genetic 
parameters are warranted, in order to evaluate whether all those features could improve the 
predictive gain of an IRS. Developed models could give a more accurate NTCP prediction for 
each individual undergoing EBRT for prostate cancer. Radiation oncologists would consequently 
be better able to select those patients with potential high risk for rectal toxicity. We postulate that 
in the future this will lead to individualized treatment with a selective discrimination of only those 
patients for whom extra care should be taken to decrease the dose to the rectum. These are 
topics for future investigation to define the definitive role of the IRS. The use of such individualized 
risk assessment models allows us to focus only on those patients who have a high chance to 
benefit from it. This is important for healthcare providers’ ability to prioritize the available resources 
for the patients who need this. This is different from the “one size fits all” recommendations in 
most international guidelines. According to us, the next step will be to implement the cost-
effectiveness model to acquire a four-level decision support system with complete integration of 
dose, toxicity, cost-effectiveness, and genetic input. Prospective follow-up studies are therefore 
required. Identifying patients who are at high risk of GI toxicity may help restrict the implantation of 
an IRS to those most likely to benefit, and promote the personalized approach to prostate cancer 
radiotherapy. The multiple decision support systems needs to meet the essential requirements 
of all relevant medical device directives: a CE marking (Conformité Européene) or FDA (Food and 
Drug Administration) approval. Only then can DSS be implemented in clinical practice.
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