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IGRT

A The aim
¢ to ensure that the delivered dose distribution is
as close as possible to the planned dose
distribution
A to solve the problem of set-up uncertainties,

A to resist the changes of patient anatomy
during course of treatment,

A to resist the changes of position of the target during
single treatment session.

Imaging
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How does it go

¢ the process of frequent two and three-dimensional imaging,
during a course of radiation treatment

¢ adaptation the actual plan to the intendet one

Cone beam CT

EPID
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‘ Imageguidedrradiation(|GIRT) -
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A How does it go

¢ the process of frequent two and three-dimensional imaging,
during a course of radiation treatment

¢ adaptation the actual plan to the intendet one

Cone beam CT

EPID
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‘ Technologies

A Construction
¢ source of ionizing radiation
¢ detector e
A Systems
¢ planari 2D
¢ spatial T 3D

A Ultrasound and laser systems are also
used.
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\ Radiation sources

A MV
¢ therapetic beam is used

A  Compton effect
¢ very week contrasti no dependence on atomic number
A differences in radiological thickness only

A kV
¢ additional source of radiation

A a little photoelectric effect, but it is enough to have
¢ much better contrasti dependence on the atomic numer
A bones are visible very well
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\ Contrast

A Definition
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\ Image detectibility (SNR)

A Signal - to T noise - ratio
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AAPM, Task Group 58
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Electronicportalimagingdevices

A EPIDs have changed radiotherapy
enoromusly

¢ personally: IMRT and EPIDs are the most
Important achievements in modern radiotherapy

¢ IMRT
A allows for safe treatment most of the concave targets

¢ EPIDs
A allows for safe treatment in general
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\ Commisioning and QA of EPIDs

A What must be verified

¢ mechanical and electrical safety

A safety of mounting the EPID; risk of
dropping the device on a patient (for
older detachable systems)

A operation of collision systems (EPIDs
are expensive!)

¢ geometrical reproducibility

A the center of EPID should conform to
the central axis

¢ Image quality
A spatial and contrast resolution
¢ software performance
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\ Commisioning and QA of EPIDs €%

A Vendors usually recommends
some tests

A Calibration should be made regularly

¢ dark current or noise (image acquired without
beam)
¢ uniformity of the image

A for open field intensity across the beam should be
uniform
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\ Commisioning and QA of EPIDs
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A Linearity
C d iStO rti O n Of i m ag eS Journal of Applied Clinical Medical Physics, Vol 12, No 2 (2011)

should be eliminated A quality assurance phantom for

(simple phantoms with electronic portal imaging devices

reQUIarIy placed ObjeCtS) S‘»r:heuri.ng“Jr Edl:‘:lll‘ld Schiile?, I;eterA_.S. ]olmstcme{'2 '
A Image quality

Strahlentherapie

I I d Onkologi echnical Note
¢ specialized phantoms are = === i ot
Used Quality Control of Portal Imaging with PTW EPID
- . QC PHANTOM®
A Alumlnlum Las VegaS gslllzijPesznyék',GébnrFeketez.Arpéd Madzes?, Balazs Kiss®, Réka Kiraly', Istvan Polgar', Pal Zarand',
rpad Mayer

(AAPM)
A PTW phantom

Las Vegas http://www.ws.aplus.pl/tomografia/EPID image_quality.pdf 1345



EPI Ds® soft war gt

A Image quality may be improved with
¢ channging window and level
¢ more sophisticated digital filtering techniques

¢ for edge detection of bones
A high pass filter
A Canny and Sobel

¢ How we recognize objects?

www.cse.unr.edu/~bebis/CS791E/Notes/EdgeDetection.pdf s



\ How objects are recognized
We all are expelts

Recognition is driven by edges!
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