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Anatomical Variability - Sources
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Anatomical Variability - Considerations

Organ motion

Collapsed Lung
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Anatomical Variability during RT

Geometric variability => target
volume size

Geometric variability => uncertainty
In normal tissue dose

Higher precision => less toxicity,
better local control

Better estimates of delivered dose
=> petter outcome models




Adaptive Radiation Therapy

Assessment
(Imaging)

Quantify geometric variability
Correct what we can at time of treatment
Adapt the treatment plan to changes during therapy



Enabling Technologies for Adaptive RT

Decision Making

Replanning



Timescales of Adaptive RT

A Offline
A Online
A Realtime



Timescales of Adaptive RT - Offline

Conventional Planning Offline ART

s

Treatments continue while adaptive process performed outside of
treatment space

| Green Sem Rad Onc 2019 ‘



Timescales of Adaptive RT - Online

Conventional Planning Online ART
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Adaptive process performed while patient is on the treatment

table, immediately prior to treatment
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Timescales of Adaptive RT - Realtime

POST-TREATMENT
QUANTIEY

QUANTIEY

ACCURACY DE';)'(‘;E:ED

Adaptive process performed while patient is on the treatment table,
continually during treatment

| Keall Radioth Oncol 2018



Timescales of Adaptive RT

Offline
A Economical

A Manages slow or
singular changes

A Can use diagnostic
Images
ACanot
change

A Typically more
manual

Online

A Semi-automated
toolset

A Typically single
Integrated system
A Most variabilities

ma n a g eA Risk af angtomical

changes during / after
replan

A Additional QA burden

A Requires intrafraction
motion management

Realtime

A Most responsive to
high frequency
changes

A Most direct, no need
to model / manage
other sources

A Less commercial
availability

A Highest QA burden



Clinical Trials i Adaptive RT
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