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About Proton Therapy

Cancer is the (2nd) largest cause of disease-related death in the USA and
other developed nations.

Cure achieved for ~45% of all cancer patients using available therapeutic
strategies: chemotherapy (5%), surgery (22%), and radiation treatment
(12%, 18% in combination with surgery). changing

Disease is well-localized in 2/3 of patients at time of diagnosis

50% of USA cancer patients receive radiation treatment, most with external
beam.
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Proton Therapy:
Fundamental Physics

Conventional
beam therapy
delivers X-ray

radiation along \
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Proton beam treatments
deliver minimal dose in
front of of the tumor,
maximum dose to the
tumor region, and no
dose behind it

Proton ionization energy
deposition dE/dx is
Inversely proportional
to the square of the
speed of the particle
(Bethe-Bloch)




Radiation Therapy

- The goal

- deliver lethal doses of radiation to the
tumor killing cancer

- minimize or eliminate healthy tissue
Injury.
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Treatment Delivery protons vs. x-rays
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Proton Therapy vs. IMRT

Proton therapy delivers significantly less radiation to the bladder and rectum
areas than conventional radiation, reducing likelihood of side effects.
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The value of planning - Cure vs.

Complications
For x-rays

- Areduction of dose by 5% lowers the chances of
cure significantly from 65% to 15%

- On the other hand an increase of dose by 5%
may Kkill all the cancer but increases the risk of
complications from 10% to 80%.




Dose Shaping with Scattering



