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POP ART PT

The Patterns Of Practice for Adaptive and R&ahe Particle Therapy (PORRT PT) questionnaire
aims to determine the status of Adaptive Particle Therapy (APT) and {fiRealRespiratory

Motion Management RRMM) implementation worldwide.

Radiotherapy and Oncology 153 (2020) 79-87 Radiotherapy and Oncology 153 (2020) 88-96

Contents lists available at ScienceDirect

Contents lists available at ScienceDirect ot
Radigthersot
- Radiotherapy and Oncology B % Radiotherapy and Oncology
Ay } = . R
B ELSEVIER

ELSEVIER journal homepage: www.thegreenjournal.com journal homepage: www.thegreenjournal.com

Original Article Original Article
Patterns of practice for adaptive and real-time radiation therapy

Patterns of practice for adaptive and real-time radiation therapy M) : : _ : .
(POP-ART RT) part I: Intra-fraction breathing motion management e (POP-ART RT) part II: Offline and online plan adaption for interfractional
changes

Gail Anastasi®*, Jenny Bertholet ", Per Poulsen “, Toon Roggen °, Cristina Garibaldi', Nina Tilly ",
Jeremy T Booth', Uwe Oelfke °, Ben Heijmen’, Marianne C Aznar "' Jenny Bertholet *”*, Gail Anastasi, David Noble“, Arjan Bel ¢, Ruud van Leeuwen ', Toon Roggen &,
Michael Duchateau”, Sara Pilskog ", Cristina Garibaldi*, Nina Tilly "™, Rafael Garcia-Moll3",
Jorge Bonaque °, Uwe Oelfke *, Marianne C. Aznar ", Ben Heijmen "




POP ART PT

>90% response rate for Europe and Japan

§ Visual inspection on repeated images
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>50% response rate for the US

E] Dosimetric evaluation on repeated images
Acute treatment related anatomical changes
g Weight loss/gain

21)

Europe:
¢ all centresare equipped with PBS

Z 70%treat moving targets
Z 95%use APT

Z A 50% for 4D indications (mainly lung)
# Ad-hoc offline adaptation
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Bladder Cervix Rectum Prostate Head/neck Lung Other sites

Reasons for adaptation per treatmentsite

Trnkoveet al.oral presentation ESTRO 20




POP ART PT

In Europe no center perfornanlineAPT (plan
libraries or daily adaptati())] | “m-introducing APT for newsite (N=23)  ~e-Improving APT for APT treated ste (N=21)

Low clinical relevance/clinical
interest

A majority of European centres would like to
improve APT workflows and would like to G g T Ny
Implement it for more indications — N Lackof itegratedficient

Limited equipment/financial

Reimbursment
/ resources

workflows

The main barrier for the extension of APT is th

lack of integrated and efficient workflows et | s samben

Technical limitation

: 2 o N ©_/ Limited human resources
concerning the image quality /

Lack of QA solution Lack of training

Capacity of the machine

Barriers for extendingAPT

Trnkovaet al.oral presentation ESTRO 20




4D adaptive proton therapy is just translated into the clinigedcticewith a
lot of potential for further development , increasing impact.




4D dose reconstruction & accumulation

Challenges

Zinterplay effect

Modern PT facilities are equipped with
pencil beam scanning (PBS).




4D dose reconstruction & accumulation

Challenges

Zinterplay effect

Modern PT facilities are equipped with
pencil beam scanning (PBS).

PBS-PT treatments are susceptible for
interplay effects.




4D dose reconstruction & accumulation

Challenges

Zvarying motion
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denOtter et al. doi: 10.1002/mp.143




4D dose reconstruction & accumulation

Challenges

Zanatomical changes

Fast tumour regression during radiotherapy” Inconsistant patient setup*

AWang et al. doi: 10.1186/s1288%-076173
*Ribeiro et al. doi: 10.1016/j.radonc.2021.01.




