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Outline

AMotion mitigation

AMonitoring methods
ADedicated monitoring/mitigation systems
AAdd-on monitoring equipment
ASolutions on conventional linacs

AA look at current clinical practice
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motion management

Active mitigation

Motion information also needed
to calculated margins!
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A few definitions

A Monitoring: determination of target position as a function of time
A Gating: turning the beam on only when the target is in the reference position
In free-breathing or breath-hold
A Tracking: active beam-target realignement?
A Real-time: measurement and processing of information on the fly
with a frequencyO 2 Hz (@delay®. 0t 5 me) {respirat

1 using robotic, gimbal tracking, MLC or couch tracking
2 AAPM TG76, 2006



Motion monitoring

kV/MV imaging

MR imaging

US imaging (prostate)
Surface imaging
Electromagnetic transponders
Breathing surrogates

Hybrid methods
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TOPICAL REVIEW

Real-time intrafraction motion monitoring in external beam
radiotherapy
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Stereoscopic kV imaging (RTRT)

AlLate 1990s in Japan (Shirato et al.
IJROBP 2000)

ATwo perpendicularimages to
triangulate the position of spherical
marker (30 Hz)

Fig. 2. Display on the monitor of the real-time tumor-tracking system in a patient with lung cancer. (1) A square centered
on the marker and its planned position (star) superimposed on the X-ray image: (2) planned position in mm: (3) allowed
displacement in mm, 12




Hybrid kV/optical monitoring

kV/MV geometry
[
2
=
=
e
£8
H H
O -
>
[
. .\
3 \/

MV
souce

mobile

fixed

WINSELSPITAL | UKRO®
SSSSSSSSSSSSSSSSSSSSSS ol o
HOPITAL UNIVERSITAIRE DE BERNE FUR RADIO-ONKOLOGIE

Mitigation
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