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PrePlanning: Motion Analysis -

Prostate cancer Lung cancer CR targets
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Human target trajectories acquired as part of Calypso clinical trials (prostate & lung)
or via Ultrasound for experiments published in Lydiard, S., et al Phys. Med. Biol (2018).
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PrePlanning: Motion Analysis

Motion A Freebreathing4DCT

analysis A ECGtriggered CT

A Transthoracic echocardiography

A Fluoroscopy of ICD leads or fiducials
A Populatiorbased assumptions

A MRI
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Motion A Abdominal compression: 4.4 mai{3nm) axial, 4.7

CII’]CIl)’SiS mm (612 mm) CoronaL 30 mm'le mm) Sagittavlutsonetal(ZOZO)

NMA maximum displacements up to 12.3 0. cox
M A Cardiac motion variable depending on specific-sub
Stru Ctu reOuyang et al (2020)
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A Respiratoryinduced: 5.8 16.5 MM Sluus s cors

A Cardiacinduced: 3.3 4.5 mm on average, but




PrePlanning: Motion Management

Motion Management Techniques

Direct - - Direct
tracking tracking*
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Tracking*/ Tracking®/ .
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Gated delivery*  Gated delivery*

*Not yet used clinically
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PrePlanning: R&D

Electrophysiology Anatomical Motion Choice of motion
information™ scar imaging™ analysis management

hs AL

A Analysis of registration errors

Aid target volume generation

A New multimodality imaging tailored to CR to avoid multiple datasets
A Improvements or development of new imaging modalities specialized forrespiratory motion
A Further evaluation of cardiespiratory target motion
A Guidance on optimal imaging modalities to assess target motion & motion compensation tec

A Evaluation of current and/or development of new cardipiratory motion management technigt

. A Evaluation of surrogacy suitability
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Treatment Planning & Design

PTV

PTV volumes:
CyberKnife 21193 cc
Linacgl2-299 cc
Respgating 3.5 cc
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VMAT, IMRT, DCA
6FFF

Monte Carlo, raytracing,
pencil beam convolution
superposition, collapsed cc
convolution
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Treatment Planning: R&D

A Radiobiology: target definition, prescription dose, planning dose coverage, OAR plann
objectives, particularly intracardiac structures and lobgrm toxicities

A Compatibility between cardiology contouring and radiation oncology TPS

A Guidance on appropriate plan quality analysis and improved reporting e.g. ICRU 9
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