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Application of scripts in Pinnacle TPS for collision protection in linac-based radiotherapy
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Abstract: Objective To realize the collision detection during linac-based radiotherapy by applying the scripts of Pinnacle treatment
planning system (TPS) in treatment planning, thereby improving the reliability of radiotherapy planning and ensuring the safety
of treatment. Methods According to the geometry information of the gantry of C-arm accelerator, patient's CT images and treatment
couch, the minimum safety distance between the treatment center and rotating gantry was determined. Pinnacle TPS was used to
design scripts. The motion trajectory of the critical safe position during gantry rotation was simulated according to the field center
of the radiotherapy plan. Then the motion trajectory was imported into Pinnacle TPS in the form of region of interest. Finally, based
on the superimposed image of CT images and RO, it would be determined whether there was a risk of collision between accelerator
gantry and treatment couch or the patient. Results According to the setting parameters such as patient positioning and treatment
center, the scripts could generate the auxiliary ROI structure automatically and import it back into the planning system. The auxiliary
ROI track was showed as a circular structure on the cross section of the CT image. During radiotherapy planning, the auxiliary
ROI was generated quickly (within 2 s) after a single mouse click. On the superimposed image of ROI and CT images, it could
be clearly and intuitively determined whether there was a risk of collision in the current treatment plan, thus avoiding collisions
when the plan was delivered. Conclusion Implementing the collision detection in Pinnacle TPS is proved to be clinically feasible.
During the stage of treatment planning, it is possible to determine whether there is a risk of collision in current radiotherapy plan
by the proposed method, thereby avoiding the time delay caused by the repeat of treatment planning and ensuring the safety of
treatment.
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Fig.1 Schematic diagram of collision—free space of an accelerator gantry
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SavePlan = "Save Plan";

Store.StringAt.stringcmd="pythonmove path.py";

Store. At. stringemd.  AppendString= "/
pinnacle patient expansion/NewPatients/";

Store. At. stringcmd. AppendString =PlanInfo.
PlanPath;

Store.At.stringecmd.AppendString = "/";

PoiList . Current = TrialList . Current .BeamList .
Current .IsocenterName;

Store. At. stringcmd. AppendString =PlanInfo.
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Store. At. stringemd. AppendString =PoiList
Current .DisplayXCoord;

Store. At. stringemd. AppendString =PoiList
Current .DisplayY Coord,;

Store. At. stringcmd. AppendString =PoiList
Current .DisplayZCoord;

Store. At. stringcmd. AppendString =TrialList .
Current .BeamList .Current .Couch;

Store. At. stringemd. AppendString =TrialList .
Current .BeamList .Current .Machine.Name;

SpawnCommand=Store.StringAt.stringcmd;

(2) # 37 move_path.py #2 % , 7€ 1% python F2£ )3 1
B BT T move path. Script JIAS A5 156 15 K ) 1T
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StringAt. PlanInfo.
MedicalRecordNumber;

Store.At.ImportCmd.AppendString = ".roi";

RoilmportFileList.  File StringAt.

Store. ImportCmd =

=Store.
ImportCmd;
ImportRoi = "OK";
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Fig.2 ROI images of the safe region generated in Pinnacle planning

b: i+ X HE %G+ REV L& #Y
S A

system

3 20 7 JLA AT BE & A R 09 L O, 2
o NGRS B R A R 2 36097 I, Hy T R A A T
JEE LA B R YA T R B e LI 2 2R il
fi o &1 3¢ g At dal e T DX e s N B A
HRIT RO EREE TRA R, 2 S HHLR SRR
KRR o 1B 3d O — A KRR ER AL A TR R Y
R, g A% 6 7 I LA 2 5 N R £ B K AR
ilf 42

Collision __
=

a:EfitRl, =2 b: BRATRY, F AR X

o ——- Collision

": 3

c: BFREETHR, FAERE R RS
B3 BTt R ER & R

Fig.3 Examples of collision detection for radiotherapy plans
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