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Background

• Prompt gamma (PG) imaging provides the possibility to 

estimate the proton range in-vivo  (fig.1 A)

• The PG signal is not always well correlated to the proton 

dose distribution due to tissue inhomogeneities (fig.1 B)

• Conventional treatment plan (TP) does not guarantee 

enough statistics of single pencil beam for PG imaging

Method

1. Identify the PG-dose correlation of each pencil beam

2. Provide the user a few pencil beams for selection 

(manually/automatically)

3. Boost the intensities of selected pencil beams in the new TP

5. Conclusion & Outlook

• A new TP approach has been proposed, which could improve 

the TP process in proton therapy by integrating the PG-based 

in-vivo monitoring of the beam range for a safer and more 

controllable proton therapy

• The effect of anatomy changes not yet considered in this 

study is now being addressed for head & neck and prostate 

tumor cases
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Goal

• Create a new PG-imaging-friendly treatment plan accounting 

for the spot-by-spot PG-dose correlation and counting 

statistics for PG detectability

• Maintain the quality of the optimized plan

Fig. 1 Exemplary conformity between dose and PG emission profiles

Fig. 3 A) Beam’s eye view of the TP, blue spots are pencil beams provided 
for selection and blue solid spots are selected in this case. B) MC dose 
distribution of a given pencil beam to help users to make their decision.
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Fig. 4 A) Dose distribution of initial TP. B) dose distribution of pencil 
beam selected to boost. C) dose distribution of new TP.
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Fig. 5 Beam’s eye view of the initial TP and the new TP. The color of 
spots demonstrates the PG-dose correlation and the radius of spots is 
linearly proportional to the intensity of corresponding pencil beam, 
respectively. A) Field 1 of the initial TP. B) Field 1 of the new TP. C) Field 
2 of the initial TP. D) Field 2 of the new TP
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Fig. 2 Standard deviation of PG fall-off

Fig.6 Comparison of DVH of 
target and OAR of the initial TP 
and new TP

Result:
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