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In Table A1, the constraints for the different OARs used in this study are found.  

Table A1 Overview of OAR dose constraints used in the planning process. All values are from EPTN recommenda?ons, except for 
the spinal cord, which are from DNOG 

Organ Dose Constraint 
Brain V!"#$ < 3cc 
Brainstem Surface ∶ D"."&'' ≤ 60	Gy 
Brainstem Core ∶ D"."&'' ≤ 54	Gy 
Chiasm D"."&'' ≤ 55	Gy 
Cochlea D()*+ ≤ 32	Gy 
Hippocampi D,"% ≤ 7.3	Gy 
Pituitary D()*+ ≤ 45	Gy 
Pituitary D()*+ ≤ 20	Gy 
Spinal Cord D"."&'' ≤ 45	Gy 

 

 

There are several defini=ons for conformity index (CI) in the literature (Feuvret et al. 2006). In this study 
we have used the defini=on by van’t Riet et al (van't Riet et al. 1997) , but we include other models by 
RTOG (Shaw et al. 2000), the SALT group (Dejean et al. 2001) and Lomax et al (Lomax and Scheib 2003), 
for comparison. Below are the defini=ons of CI and HI used in this study, and corresponding values can 
be found in Table A2: 
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Table A2 show all dose metrics for the different regions of interest, while Table A3 shows the different 
median LET values found for the different structures for all pa=ents. A dose cutoff of 2Gy (RBE) was used. 

 

Table A2 Dose metrics for IMPT and PAT. The median of the metrics with the corresponding range are given, and the sta?s?cal 
significance of the results are given with the p-value. 

Structure Metric IMPT [Median(range)] PAT [Median(range)] p-value 
CTV d98%[%] 96.13 (95.39 - 97.43) 96.66 (95.40 - 98.05) <0.01 

CTV CI (RTOG) 1.35(1.13 - 1.61) 1.41(1.13 - 1.57) >0.1 
CTV CI (SALT) 0.99(0.99 - 1.00) 1.00(0.99 - 1.00) <0.01 

CTV CI (Lomax) 0.73(0.62 - 0.88) 0.71(0.64 - 0.88) >0.1 
CTV CI (van’t Riet) 0.73(0.62 - 0.87) 0.71(0.64 - 0.88) >0.1 
CTV HI 0.95 (0.93 - 0.96) 0.96 (0.94 - 0.97) 0.013 

Hippocampi d40%[Gy(RBE)] 6.93 (6.63 - 7.21) 6.74 (3.61 - 7.03) 0.060 

Right Cochlea Mean[Gy(RBE)] 18.30 (1.24 - 29.75) 9.32 (0.76 - 30.40) <0.01 

Left Cochlea Mean[Gy(RBE)] 18.49 (4.27 - 31.97) 12.34 (2.81 - 30.94) <0.01 

Spinal cord d0.03cc[Gy(RBE)] 43.54 (40.52 - 44.41) 43.78 (41.11 - 44.73) 0.093 

Pituitary Mean[Gy(RBE)] 0.08 (0.00 - 16.90) 0.97 (0.00 - 16.85) 0.011 

Brainstem Mean[Gy(RBE)] 42.25 (33.10 - 47.90) 43.06 (34.61 - 48.92) <0.01 

Brainstem Surface d0.03cc[Gy(RBE)] 55.37 (54.04 - 56.07) 55.04 (53.79 - 55.32) <0.01 

Brainstem Core d0.03cc[Gy(RBE)] 53.09 (51.22 - 53.66) 52.89 (52.63 - 53.52) >0.1 

Body ID [Gy(RBE)l] 14.46 (9.75 - 19.99) 14.49 (9.28 - 19.94) >0.1 

Brain ID [Gy(RBE)l] 8.45 (7.14 - 10.18) 8.39 (7.09 - 10.25) >0.1 
 

Table A3 Median LETd values for all pa?ents. Dose threshold were set for 2 Gy(RBE). 

 LETd for IMPT [𝒌𝒆𝑽/𝝁𝒎] LETd for PAT [𝒌𝒆𝑽/𝝁𝒎] 
Structure Mean (range) Min (range) Max (range)  Mean (range)  Min (range)  Max (range) 

CTV 2.96 (2.69 - 3.21) 2.25 (1.54 - 2.64) 5.96 (4.74 - 9.85) 3.01 (2.83 - 3.37) 2.21 (1.53 - 2.74) 5.90 (4.99 - 9.14) 

Hippocampi 2.70 (1.28 - 3.40) 0.00 (0.00 - 0.00) 7.50 (4.51 - 9.02) 2.48 (1.15 - 2.74) 0.00 (0.00 - 0.00) 7.08 (4.57 - 8.30) 

Right Cochlea 3.99 (0.33 - 5.61) 3.01 (0.00 - 4.86) 4.39 (1.32 - 7.32) 4.14 (0.02 - 5.62) 2.70 (0.00 - 5.38) 4.65 (0.32 - 5.79) 

Left Cochlea 4.58 (1.19 - 5.24) 3.16 (1.12 - 4.73) 5.43 (1.37 - 7.49) 4.00 (1.24 - 5.75) 3.61 (0.00 - 5.48) 5.44 (1.47 - 7.15) 

Spinal Cord 1.48 (0.83 - 4.07) 0.00 (0.00 - 3.20) 5.57 (4.71 - 7.54) 1.83 (0.94 - 3.58) 0.00 (0.00 - 2.85) 5.95 (4.46 - 8.90) 

Pituitary 0.00 (0.00 - 5.57) 0.00 (0.00 - 4.42) 0.00 (0.00 - 7.22) 0.01 (0.00 - 6.31) 0.00 (0.00 - 5.68) 0.18 (0.00 - 8.04) 

Brainstem 3.73 (3.38 - 5.34) 1.04 (0.00 - 2.61) 8.92 (6.71 - 11.67) 3.99 (3.52 - 4.72) 0.94 (0.00 - 2.67) 7.71 (6.70 - 9.34) 

 

  



 

Table A4 Corresponding p-values for the differences in table A4 

Structure p-value for mean LETd p-value for min LETd p-value for max LETd 
CTV <0.01 >0.1 >0.1 
Hippocampi >0.1 >0.1 >0.1 
Right Cochlea >0.1 >0.1 >0.1 
Left Cochlea >0.1 >0.1 >0.1 
Spinal Cord >0.1 >0.1 >0.1 
Pituitary 0.043 >0.1 0.043 
Brainstem >0.1 >0.1 <0.01 

 

 

  



 

Figure A1 and Figure A2 shows the D98% values and HI for each pa=ent, respec=vely. Figure A3 and Figure 
A4 show the maximum doses to the brainstem surface and core, respec=vely, for each pa=ent, while 
Figure A5 shows D98% for all robust scenarios for each pa=ent. 

 

 

Figure A1 The D98% for each pa?ents for both IMPT (blue) and PAT (green). 



 

 

Figure A2 HI for all pa?ents for both IMPT (blue) and PAT (green). 

 

 



 

 

Figure A3 The maximum dose to the brainstem core for each pa?ent. The green dots represent the PAT plans, while the blue dots 
represent the IMPT plans. 



 

 

Figure A4 The maximum dose to the brainstem core for each pa?ent. The green dots represent the PAT plans, while the blue dots 
represent the IMPT plans. 

 

 

 

 



 

 

Figure A5 The D98% for all robust scenarios for each pa?ent. The green dots represent the PAT plans, while the blue dots represent 
the IMPT plans. 
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