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Radiation Therapy
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Radiation Therapy

¢ Goal

— High dose to
tumour volume

— Low dose to
surrounding
healthy tissue
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Intensity Modulated Radiation
Therapy (IMRT)

Gy

» Varies x-ray fluence
across the treatment
fleld

« Optimized assignment
of non-uniform
iIntensities to tiny
subdivisions of beams




Intensity Modulated Radiation
Therapy (IMRT)
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Impact of Systematic Errors
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SBRT Liver Case Study

 Six-fraction protocol

 Daily on-line imaging and active
breathing control

GTV min 49 Gy, PTV min 29 Gy




Liver - On-Line Correction




Liver - On-Line Correction

Planned - GTV min 49 Gy, PTV m|n 29 Gy




Liver - No Correction




Liver - No Correction
Planned - GTV min 49 Gy, PTV m|n 29 Gy
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Solutions to Uncertainty

* Reduce

— Better imaging for planning

— Better imaging for treatment localization
* Anticipate

— Margins

— Robust optimization

— Adapt




Imaging for Planning
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Nasopharynx 7

Princess Margaret Hospital




Gross Tumour Volume (GTV):  Tumour as seen on image
Clinical Target Volume (CTV):  GTV + microscopic disease
Planning Target Volume (PTV). CTV + geometric uncertainty




Robust Optimization
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Chu et al, Phys Med Bio, 2005




Adaptive




Conclusions

* IMRT and IGRT are powerful new tools
for radiation therapy

» Large uncertainties in treatment delivery
result in poor treatment outcomes

« Quantitative margin design, robust
optimization, and adaptive processes
can reduce the impact of uncertainties




