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A Supplementary material

A.1 Dataset statistics

Table A1 shows patient characteristics for the entire patient
cohort and the patients included in the training, validation
and test cohorts. In addition, Table A2 shows summary statis-
tics for the distribution of structure sizes in the ground truth
for the three cohorts. Table A3 shows summary statistics for
the number of structures in the ground truth for each patient
in the cohorts.

A.2 Architecture

Table A4 shows the architecture of the neural networks. All
convolutional layers except the last and all up-convolutional
(transposed strided convolution) layers consisted of a (3×3)-
(up-)convolution, followed by a ReLU activation function and
finally a batch normalisation layer. Up-convolutional layers
also included a bilinear interpolation layer after batch nor-
malisation to match the layer before downsampling. The fi-
nal convolutional layer consisted of a (1 × 1)-convolution fol-
lowed by a sigmoidal activation function. All convolutional
and up-convolutional layers included a bias-term for each out-
put channel and all convolution-weights were initialised using
the normally distributed He-scheme. The code for the experi-
ments are available on GitHub: https://github.com/yngvem/
EJNMMI-2020.
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Table A1 Patient characteristics.

All patients Train Validation Test
Characteristica (n = 197) (n = 142) (n = 15) (n = 40)

Age [years]
Mean 60.3 60.7 58.8 59.4
Range 39.9–79.1 39.9–79.1 43.2–73.7 43.0–77.0

Sex
Female 24.9 % 25.4 % 13.3 % 27.5 %
Male 75.1 % 74.7 % 86.7 % 72.5 %

TNMb

T1 9.1 % 9.2 % 6.7 % 10.0 %
T2 39.6 % 39.4 % 40.0 % 40.0 %
T3 23.4 % 23.9 % 20.0 % 22.5 %
T4 27.9 % 27.5 % 33.3 % 27.5 %
N0 23.9 % 25.4 % 6.7 % 25.0 %
N1 11.7 % 12.0 % 13.3 % 10.0 %
N2 60.9 % 58.5 % 80 % 62.5 %
N3 3.6 % 4.2 % 0 % 2.5 %

AJCC/UICCb stage
I 1.0 % 1.4 % 0 % 0 %
II 8.6 % 9.2 % 0 % 10.0 %
III 19.8 % 19.7 % 20.0 % 20.0 %
IV 70.1 % 69.0 % 80.0 % 70.0 %

Tumour site
Oral cavity 8.6 % 7.0 % 26.7 % 7.5 %
Oropharynx 72.6 % 73.2 % 60.0 % 75.0 %
Hypopharynx 8.1 % 9.2 % 13.3 % 2.5 %
Larynx 10.7 % 10.1 % 0 % 15.0 %

GTV-Tc [cm3]
Mean 25.0 23.9 37.3 24.3
Range 0.8–285.0 0.8–285.0 2.6–247.2 1.4–157.6

GTV-Nd [cm3]
Mean 19.3 26.6 37.4 19.5
Range 0.5–276.7 0.5–276.7 2.6–247.2 0.5–76.4

a Percentages may not sum to exactly 100 due to rounding.
b 7th edition
c Gross primary tumour volume
d Involved nodal volume (for patients with nodal stage ≥ N1)

Table A2 Summary statistics for structure sizes.

Cohort

Train Validation Test

Mean [cm3] 17 22 16
Standard deviation [cm3] 31 43 24
25% percentile [cm3] 2.2 2.3 2.3
Median [cm3] 7.2 6.3 6.2
75% percentile [cm3] 18 27 21
Min [cm3] 0.10 0.35 0.31
Max [cm3] 28 25 17

Table A3 Summary statistics for the number of structures
per patient.

Cohort

Train Validation Test

Mean 2.5 2.3 2.3
Standard deviation 1.4 0.86 1.2
25% percentile 2.0 2.0 1.0
Median 2.0 2.0 2.0
75% percentile 3.0 3.0 3.0
Min 1.0 1.0 1.0
Max 10 4.0 6.0
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Table A4 Model architecture.

Name Inputs Output shape

Conv1 Dataset 191 × 265 × 64
Conv2 Conv1 191 × 265 × 64
MaxPool1 Conv2 95 × 132 × 64
Conv3 MaxPool1 95 × 132 × 128
Conv4 Conv3 95 × 132 × 128
MaxPool2 Conv4 47 × 66 × 128
Conv5 MaxPool2 47 × 66 × 256
Conv6 Conv5 47 × 66 × 256
MaxPool3 Conv6 23 × 33 × 256
Conv7 MaxPool3 23 × 33 × 512
Conv8 Conv7 23 × 33 × 512
MaxPool4 Conv8 11 × 16 × 512
Conv9 MaxPool4 11 × 16 × 1024
Conv10 Conv9 11 × 16 × 1024
UpConv1 Conv10 23 × 33 × 512
Conv11 UpConv1 & Conv8 23 × 33 × 512
Conv12 Conv11 23 × 33 × 512
UpConv2 Conv12 47 × 66 × 256
Conv13 UpConv2 & Conv6 47 × 66 × 256
Conv14 Conv13 47 × 66 × 256
UpConv3 Conv14 95 × 132 × 128
Conv15 UpConv3 & Conv4 95 × 132 × 128
Conv16 Conv15 95 × 132 × 128
UpConv4 Conv16 191 × 265 × 64
Conv17 UpConv4 & Conv2 191 × 265 × 64
Conv18 Conv17 191 × 265 × 64
FinalConv Conv18 191 × 265 × 1
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