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Semi- automatic design of inverse intensity- modulated radiotherapy treatment plans based on

Python scripts in RayStation treatment planning system
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1. Key Laboratory of Tumor Radiation Therapy/Department of Radiotherapy Physics, Zhejiang Cancer Hospital, Hangzhou 310022,
China; 2. Department of Nuclear Science and Technology, University of South China, Hengyang 421001, China

Abstract: Objective To semi-automatically design inverse intensity-modulated radiotherapy (IMRT) plans with the use of Python
scripts in RayStation planning system. Methods Taking the chest radiotherapy plan as an example, we introduced the key steps
of the semi-automatical plan design based on Python scripts in RayStation treatment planning system, including the standardization
of the name and color of regions of interest, the creation and modification of treatment plan, the setting of clinical goals and
optimization functions, and the automatically updating of optimization parameters. Results The radiotherapy planning process
was automatically completed using Python scripts. Furthermore, an applet was programmed to create plans based on given
prescription doses, which supported different tumor types, prescriptions and other personal settings. Conclusion The use of semi-
automatic planning tools of Python scripts can improve the efficiency of radiotherapy planning in RayStation treatment planning

system. Physicists can spare more time for individualized revisions and optimizations, which is beneficial for the improvement

of radiotherapy plans.
Keywords: chest tumor; intensity-modulated radiotherapy; RayStation treatment planning system; semi-automatic radiotherapy
planning

BB IMRT) £ 28 73 [ il o B e Hh ok g 7 19 32

27 HUER =45 B HOARM L, IMRT REAEIE
J— 7 Y 79 Ao B ML DS A, e ARIE i L 1X
7o) 8 [R] AF BE G M R A R B R S T

B BB T BRI D BT X2 B
#x 1) 1 58 7 7 (Intensity- Modulated Radiotherapy,

IMRT £ AR & 40, B A7 iR AR & o ik
[ 4 #5 H #9)2017-09-19

(BB Wi E2 ARSI H (2017PY014)
(BRI IERELRT , 1 L, TR0, F5E 77 1]« O BINA YT, E-mail:

shaokn@zjcc.org.cn

J7 11X R 4t (Treatment Planning System, TPS) 7£ 114
ML E A B, 33 ) TPS (411 Pinnacle . Eclipse .
Monaco Pk & RayStation 55 ) #f £ 28 3 #5300 [n] IMRT



2 , . Python RayStation - 157 -

T8 1o 24 E IR TR HE ORI f& M 4% B (Organs-at-Risk,
OAR) 1 B AR BRI, TPS il i e 28 5% , 45 AT 551
TP AT LR M, 2L TR BRI BRIR PN, DA K
TR UE 5 v U T RIA Y7 . Horr, Pinnacle 1
RayStation Z 4t HH % H (AR 2 ELHEHLES 1k (Direct
Machine Parameter Optimization, DMPO) 8.7, 7
39 1) IMRT 330 1 5 ), 3680 8 7 221 PR = i 45 5 LA
WS R A CT EIUR L2 m i 4L X 1 OAR,
HJI % 248 [X. (Regions of Interest, ROI) . Il JAS 5= Uifi fff
INBITEEIX AT OAR J& , iR 77 R 1 il 7 R B 75 22
DLUTF 2098 - 4 B 25 40 9 QI o =XOR R Sp B A
LU BbR R B s il 2 DAk, AR
DA gl SRR R S B A H AR R g FEIX AR, R
SR FE VLAY TPS ARHRAL 1 RS BY A0 1k pR B AR Al
A ER M R IFARREN . — i, A
PREZITXS T ROT i 44 ~J 152 AR 1Y, ROT & FRAN ]
22 FEURAL SR B IR 5 55— 5 T, AN [R) A A DX 5]
AT LA IS [R] A , (o F R A8 R0 , Je e
SRR LR L, AR AE AT B
XA DIREIAN L, o T/ d 4 55 50, 4 v TAERK
R, TPS i3 T AR (Script) T BE , Hirb, Pinnacle &
S50 A8 FH 0 S o 1 ) X 2 AR 7 Eclipse 8 FH A9 2
CHIEF1E ", M RayStation 24t #2£11t T IronPython
WE 1, A& Python F2 718 7 #E iUZEFE Microsoft.Net
HEZR N IUSEBL . 5 A A L, Python iH 5 HA %)
T2F ) MV R AR AT, R SO — S e 3 i P i
THEF o A Python *F- 55 4545 RayStation 7 4 £ it
A =E & 10, AT DA ) IMRT 3R 9484~ 3R kA T
H LA B . PR U5 P S e A ) A4k
1B17 95 - A IAS R e B el 15 2 H TR R e e i i
R A 52 U S R b, YDA [w] 0 T A et
B, KR & T TAERCR A 2R AR5
spitileompi et . BT FRCR AT &, B
HTE IR RIG T TR 2 R A 75 S B T
T, A SR B B B AE R AT DARR Z O T
Python A (1Y) RayStation REEFYF: A it T H.

RayStation 4.5.1 &4t 12 17#F Windows #4E & 4t
rh, H: Scripting D ERE < HH 24 T X] TronPython i)
AR T WSV AT S A e %t
RayStation 24t fil Python F2 /71 5 A — 28 T, i
DINFR e R il i LR d A — T
Bl [ P TR A
1.1 BEIARREIEMEIT

EAE LA sl 1 07 O SR AT RAAS Q) 4, 4 P 7
Scripting 1 -~ T 77 [ Script Creation JJE (& 1) o
s s AL, R M R SR I — R ERER L
JENAS i 2 R TE U0 5%, #4505 Script Creation 5 [
1 IR LS  TEIAS B 1 1 b2 BN A I s Y
AN 2, Horp Je i s il B A 25 DATE R E 2 i
R,

g g
T
g
=f

Script information

Selected script:

Script content  Execution details

= General
Seardl
|

Edit script content

Play Slop .
Status:
B i

1 RayStation RZtFHIRIA S Z R T

Fig.1 Script creation interface in RayStation treatment planning system
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Fig.2 Script terminal interface in RayStation treatment planning system
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Fig.3 State tree in RayStation treatment planning system
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Fig.4 Applet using script for automatically creating chest

radiotherapy plan
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