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Supplementary Fig. 1. RTP-Net is evaluated on a large-scale dataset of 28,581
cases for 67 segmentation tasks, from which 28,219 cases are OAR-related and the
rest are tumor-related. In each bar, the darker one represents the testing set, and the
lighter one represents the training set.

Supplementary Table 1. The Dice coefficients of RTP-Net in segmenting whole-
body OARs. Each Dice coefficient is represented with a mean and 95% confidence
interval (CI).

No. Head part Dice coefficient No. Chest part Dice coefficient

1 Brain 0.993 (0.992,0.994) 1 Lung L 0.988 (0.988, 0.989)
2 Lens L 0.985 (0.975, 0.995) 2 Lung R 0.988 (0.988, 0.989)
3 Eye R 0.977(0.974,0.981) 3 Esophagus 0.975 (0.962, 0.988)
4 Eye L 0.972 (0.966, 0.977) . 4 Humerus Head L 0.972 (0.961, 0.983)
5 Bone Mandible R 0.952 (0.946, 0.958) : 5 Humerus Head R 0.971 (0.960, 0.982)
6 Bone Mandible L  0.951 (0.944, 0.959) 6 Heart 0.969 (0.962, 0.976)
7 Parotid R 0.951 (0.947, 0.956) 7 VB 0.969 (0.964, 0.975)
8 Brainstem 0.941 (0.938,0.945) 8 Breast R 0.968 (0.964, 0.971)
9 Cavity Oral 0.924 (0.916,0.932) 9 Trachea 0.960 (0.954, 0.965)
10  Parotid L 0.905 (0.897,0.914) : 10  Breast PRVO5 L  0.947 (0.939, 0.954)
11 Lens R 0.892 (0.871,0.912) : 11  Breast PRV0O5_R  0.942 (0.935, 0.950)
12 Joint TM_L 0.886 (0.866,0.906) : 12 Breast L 0.937(0.933,0.941)
13 Joint TM_R 0.856 (0.838,0.874) | 13 A _Aorta 0.934 (0.914, 0.954)
14 GInd Submand R 0.852(0.833,0.872) 14 Rib 0.933 (0.930, 0.935)
15  Teeth 0.845 (0.816,0.873) 15 NSCLC 0.858 (0.834, 0.883)
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Supplementary Table 2. Dice coefficients of eight segmentation tasks by our
proposed RTP-Net, U-Net, nnU-Net, and Swin UNETR. The dice coefficient is
represented with mean and 95% CI. Statistical analyses are performed using two-way
ANOVA followed by Dunnett’s multiple comparison tests. The number of eight organs
can be referred to Supplementary Fig. 1. The two-tailed adjusted p values of Dice
coefficients between RTP-Net and other three methods (U-Net, nnU-Net, and Swin
UNETR) are 0.596, 0.999, and 0.965 for brain segmentation, respectively; < 0.001,
0.234, and 0.001 for brainstem segmentation, respectively; 0.206, 0.181, and 0.183 for
rib segmentation, respectively; 0.367, 0.986, and 0.010 for heart segmentation,
respectively; 0.002, 0.999, 0.003 for liver segmentation, respectively; 0.991, 0.900, and
0.803 for pelvic segmentation, respectively; < 0.001, 0.010, and 0.003 for rectum
segmentation, respectively; 0.999, 0.827, and 0.932 for bladder segmentation,
respectively.

P _Ne P _Ne P -Net vs.
RTP-Net U-Net nnU-Net Swin UNETR = ®Per F(RIPNer  HRTE-Net
vs. U-Net) vs. nnU-Net) Swin UNETR)
. 901 994 .
Brain 0.993 0.90 0.99 0.976 0.596  0.999 0.965
(0.992,0.994)  (0.847,0.956)  (0.993,0.995)  (0.946, 1.000)
Braingt 0.941 0.915 0.930 0.916 000l 0234 0.001
ramstecm . . .
(0.938,0.945)  (0.903,0.926)  (0.926,0.934)  (0.912,0.921)
, 0.939 0.925 0.941 0.924
Rib 0206  0.181 0.183
(0.936,0.941)  (0.921,0.928)  (0.938,0.945)  (0.921, 0.928)
0.969 0.928 0.967 0.947
Heart 0367  0.986 0.010
(0.962,0.976)  (0.893,0.963)  (0.962,0.971)  (0.937, 0.958)
L 0.980 0.963 0.980 0.964 0002 099 0.003
1ver . . .
(0.977,0.983)  (0.953,0.973)  (0.976,0.983)  (0.959, 0.969)
982 . . .
Pelvis 0.98 0.980 0.977 0.976 0.991  0.900 0.803
(0.978,0.987)  (0.976,0.984)  (0.955,0.987)  (0.972, 0.979)
Reet 0.937 0.824 0.921 0.906 000l 0,010 0.003
cctum . . .
(0.928,0.946)  (0.795,0.853)  (0.913,0.930)  (0.887, 0.926)
892 804 . .
Bladder 0.89 0.80 0.903 0.889 0.999  0.827 0.932

(0.861, 0.923)

(0.750, 0.859)

(0.877, 0.928)

(0.856, 0.923)




Supplementary Table 3. Inference times (in second) in segmenting eight OARs by
our proposed RTP-Net, U-Net, nnU-Net, and Swin UNETR. Time is represented
with mean and 95% CI. Statistical analyses are performed using two-way ANOVA
followed by Dunnett’s multiple comparison tests. The number of eight organs can be
referred to Supplementary Fig. 1. All two-tailed adjusted p values between RTP-Net
and other three methods in eight organs are lower than 0.001.

Prrp-Nee  Prrp-Net  PRTP-Net vs.

RTP-Net U-Net nnU-Net Swin UNETR
vs. U-Net) vs. nnU-Net) Swin UNETR)
4 2 28. .84
Brain 048 86.27 328.30 708 <0.001 <0.001 <0.001
(0.44, 0.52) (69.97, 102.57) (224.54, 432.06) (50.33,91.36)
Brainst 0.13 81.58 256.93 62.60 <0001 <000l <0.001
ramstem . . .
(0.11,0.14)  (71.03,92.13)  (196.06,317.80)  (50.41, 74.79)
Rib 4.87 48.10 1033.82 19.24 <0001 <000l <0.001
1 . . .
(4.65,5.09)  (46.69,49.52)  (947.71,1119.93)  (17.77,20.71)
0.51 68.22 1573.83 38.28
Heart <0.001 <0.001 <0.001

(0.48, 0.53) (56.66,79.78)  (1036.13,2111.54)  (28.60,47.96)

L 1.08 46.70 761.61 20.79 0001 <0001 <0.001
1ver . . .
(1.03,1.13)  (45.23,48.17)  (699.95,823.28)  (19.29,22.30)

1.28 119.24 1845.30 57.88

Pelvis <0.001 <0.001 <0.001
(1.16,1.39)  (105.85,132.63) (1486.18,2204.41)  (48.71, 67.06)
Reet 0.32 164.76 1163.37 159.98 0001 <0001 <0.001
ectum . . .
(0.31,0.33)  (155.90,173.62) (1102.64, 1224.10) (151.43, 168.52)
0.23 85.31 1379.01 161.54
Bladder <0.001 <0.001 <0.001

(0.21, 0.25) (74.36,96.26)  (1083.79,1674.23) (135.26, 187.82)

11.04
10,0:
9,0i
5,0i
7.04
6,0‘
51'):

Mean inference time (s)

4.04
3,0:
2.0: -
10]

|

Lips {8

0.0

d_L

R

der

R

Joint_ TM_L
Joint_ TM_R
L

R

VB

Bone_Mandible_R

Breast_PRV05_R

d_L
d R
ottis
Heart

Humerus_He:

e L

e R

d L
Liver
nals
g_L

g R
rict_|
ct_M
ict_S
NSCLC
iasm
reas
id_L

id R
itary
tate
tum
Rectum
Rib
SpinalCanal

Breast_R

el

A_Aorta
Bag_Bowel
Colon
Colon_sigmoid
Lens_L {0
Lens_R 1M
Spleen
Stomach
Teeth
Testis
Trachea

Bladder_Female

o E
UUUUUUUUUUUUUUUUUUUUU

Ey
E}
Femur_He:

G
Kidney_L
Kidney R

poral

poral

Lui

Lui
Musc_Cons

Musc_Constri

Duodenum

Humerus_Hea

Esophagus il

External_Skin
SpinalCord

Cavity_Oral
CTV_Rectum {ill

Gallbla

GInd_Submal
GInd_Submal
OpticCl
Pani

Parof

Parot
Pity

Pro:

PTV_Re

Bladder_Male

Bone_Mandible_L
Breast PRV05_L
Femur_Hea
LN_Mediasti
Lobe_Tem
Musc_Consti

Lobe_Tem

Supplementary Fig. 2. Mean inference time of RTP-Net on 67 delineation tasks.



Supplementary Table 4. Dice coefficients and inference times (in second) of four
methods in target volume delineation. All descriptions are represented with mean and
95% CI. Statistical analyses are performed using two-way ANOVA followed by
Dunnett’s multiple comparison tests, with n = 10 replicates per condition. The two-
tailed adjusted p values of Dice coefficients between RTP-Net and other three methods
(U-Net, nnU-Net, and Swin UNETR) are 0.420, 0.999, and 0.166 for CTV
segmentation, respectively, while 0.951, 0.859, and 0.832 for PTV segmentation,
respectively. All two-tailed adjusted p values of inference times between RTP-Net and
other three methods are lower than 0.001.

P _Ne P _Ne; P -Net vs.
RTP-Net U-Net nnU-Net Swin UNETR = (®fPer D(RIPNer S RIPNet
vs. U-Net) vs. nnU-Net) Swin UNETR)
0.910 0.893 0.911 0.885
CTV 0420  0.999 0.166
Dice (0.897,0.923)  (0.866,0.919)  (0.902,0.920)  (0.857, 0.913)
coefficient - 0.916 0.910 0.925 0.907 0051 0850 0832
(0.908,0.924)  (0.882,0.939)  (0.918,0.932)  (0.874, 0.939) ' ' '
TV 0.40 108.41 248 43 62.63 0001 <000l <0001
Inference (0.36,0.44)  (93.80, 123.02) (195.36,301.50) (53.21, 72.05) ' ' '
time (s) 0.44 109.89 119.01 92.65
PTV ' ' ' ' <0.001 <0.001 <0001

(0.40, 0.48)

(95.10, 124.68)

(93.33, 144.70)

(80.56, 104.74)




Supplementary Table 5. Imaging datasets used in this study.

Dataset Acquisition site Region Scanner type Organ part
TCIA!
Hopital général juif (HGJ) de Montréal, QC, Canada;
* Head-Neck-PET-  Centre hospitalier universitaire de Sherbrooke (CHUS), QC, Canada; North GE Head
ea
CT Hopital Maisonneuve-Rosemont (HMR) de Montréal, QC, Canada; = America
Centre hospitalier de I’Université de Montréal (CHUM), QC, Canada
* NSCLC Stanford University Medical Center; North GE Chest
es
Radiogenomics? Palo Alto Veterans Affairs Healthcare System America
* A whole-body CT . . . oy . .
dataset University Hospital Tiibingen, Germany Europe Siemens Biograph mCT ALL
. ) North
HaN (MICCAI 2015)** Harvard Medical School, Massachusetts General Hospital, USA Ammeri Anonymous Head
merica
SegTHOR 2019° Henri Becquerel Center (CHB), Rouen, France Europe Anonymous Chest
Philips SecuraCT; Chest
est;
CHAOS 2019° Dokuz Eylul University Hospital, [zmir, Turkey Europe Philips Mx8000 CT; Abd
omen

Toshiba; AquilionOne



MSD (MICCAI 2018)’

LUNAI6®

Local dataset

Ludwig Maximilian University of Munich, Germany;

Radboud University Medical Center of Nijmegen, The Netherlands;
Polytechnique and CHUM Research Center Montreal, Canada;

Tel Aviv University, Israel;

Sheba Medical Center, Israel;

IRCAD Institute Strasbourg, France;

Hebrew University of Jerusalem, Israel;

Memorial Sloan Kettering Cancer Center, USA

Weill Cornell Medical College, USA;
University of California, Los Angeles, USA;
University of Chicago, USA;

University of Lowa, USA;

University of Michigan, USA

Fudan University Shanghai Cancer Center

Europe;
North
America;
Asia

North
America

Asia

GE;
Philips;
Siemens;
Toshiba

uRT-linac 506¢

Chest;
Abdomen

Chest (NSCLC)

Tumor volume
(CTV and PTV)




Supplementary Table 6. Patient demographics of the imaging datasets.

Dataset Patient age (years) Patient sex
TCIA!

* Head-Neck-PET-CT 63 (18 ~90) Male 76%; Female 24%

e NSCLC Radiogenomics? 68 (24 ~ 87) Male 64%; Female 36%

* A whole-body CT dataset 59 (11 ~95) Male 44%; Female 56%
HaN (MICCAI 2015)** 57 (31~79) Male 88%; Female 12%
SegTHOR 20193 Anonymous Anonymous
CHAOS 2019° 45 (18 ~63) Male 55%; Female 45%
MSD’ Anonymous Anonymous
LUNA16® 59 (14 ~ 85) Male 51%; Female 49%
Local dataset Anonymous Anonymous
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Supplementary Fig. 3. The architecture of VB-Net.
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