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B1 Patient cohort 
 

Figure B1. Study patients ordered according to descending heart Dmean in the NCP_15 plans. 
Patient 0 was excluded from all analyses because of unacceptable autoplans (see Electronic 
appendix A). red: PTV, pink: patient. 
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B2 Wish-list for mediastinal lymphoma autoplanning with Erasmus-
iCycle  

Autoplanning with Erasmus-iCycle is based on a patient-group-specific wish-list [1]. 
Hard constraints and prioritized objectives in the wish-list steer the optimizer in the 
multi-criterial plan generation. Constraints are always met, while objectives are goals 
that are optimized as much as possible, following the objective priorities and within 
the imposed hard constraints. Objectives are optimized sequentially, starting with the 
highest priority objective (priority 1). After each objective optimization, a constraint is 
added to the optimization problem, which is used for optimizing lower priority 
objectives without losing on obtained higher priority objective values [1-9]. 

The wish-list created in this study for young female mediastinal lymphoma patients, 
using the wish-list creation methodology as explained in the Electronic appendix of 
[8], is shown in Table B1. It contains constraints on (a) the PTV Dmean and Dmax to 
control tumor dose homogeneity, (b) shells at 0.3-5 cm distance from the PTV, to 
control dose fall off, (c) breast Dmean, and (d) entrance dose. With the LTCP cost 
function (logarithmic tumor control probability [9]) as first priority, plan generation 
always started with optimizing PTV coverage within the constraints, which was also 
clinically the most important objective. Next, the PTV minimum dose (priority 2) was 
optimized, again in line with clinical planning. Priority 3 tried to limit the maximum 
dose in a 2 cm ring around the PTV, while priority 4 aimed at reducing dose (to about 
60% of the prescribed dose at 5 cm) in a larger volume, including the back muscles. 
With priorities 5-11, OAR doses were optimized, balancing dose delivery to breasts, 
heart and lungs. Mean doses and EUDs were used as cost functions. EUDs with a=0.5 
were used to control the low-dose bath in lungs and breasts. As last objective, the 
dose at 1 cm from the PTV (shell) was reduced to further minimize dose outside the 
PTV where possible. 

Table B1. Wish-list used in autoplanning for all patients and beam configurations. *: dose in 
first 2 cm inwards the patient contour, subtracting PTV expanded by 7 cm. **= PTV expanded 
with 2 cm – PTV, ***= patient – (PTV expanded by 5 cm).  LTCP = Logarithmic tumor control 
probability, Dc = 95% * prescribed dose and α = cell sensitivity. EUD = Equivalent Uniform 
Dose, a = volume parameter. The use of goal and sufficient parameters is explained in 
[Breedveld 2012]. 
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B3 Mutual dosimetric comparisons of all 24 investigated beam 
configurations (related to Fig. 3 in the body of the manuscript) 

Figure B2. Each table below presents mutual comparisons of all 24 beam configuration 
approaches for each of the evaluated dosimetric plan parameters of the autoplans. Above the 
diagonal, mean differences (Treatment A – Treatment B) for patients 1-25 are presented. 
Green colours point at statistically significant differences. On the diagonal (A=B), absolute 
population mean plan parameter values for all 24 beam configuration approaches are 
presented. Below the diagonal, P-values for the plan parameter differences, presented above 
the diagonal, are reported. * = p>0.05, green values = p<0.05  

Structure Type Limit

PTV maximum 32.1 Gy

PTV mean 30.6 Gy

Breast L mean 5 Gy

Breast R mean 5 Gy

Shell 3 mm from PTV maximum 30 Gy

Shell 1 cm from PTV maximum 28.5 Gy

Shell 3 cm from PTV maximum 27 Gy

Shell 5 cm from PTV maximum 22.5 Gy

Entrance dose* maximum 18 Gy

Priority Structure Type Goal Sufficient Parameters

1 PTV LTCP 0.2 0.2 Dc =28.5 Gy, α =0.8

2 PTV minimum 28.5 Gy

3 Ring 2 cm around PTV** maximum 28.5 Gy

4 Patient - PTV exp 5 cm*** maximum 21 Gy

5 Lungs - PTV EUD 6 Gy 6 Gy a=0.5

6 Lungs - PTV EUD 22 Gy 22 Gy a=8

7 Breast L EUD 0.9 Gy a=0.5

7 Breast R EUD 0.9 Gy a=0.5

8 Heart - PTV mean 0 Gy

9 Lungs - PTV mean 0 Gy

10 Heart - PTV EUD 0 Gy a=8

11 Breast L EUD 0 Gy a=8

11 Breast R EUD 0 Gy a=8

12 Shell 1 cm from PTV maximum 27 Gy

Constraints

Objectives
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