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In the past 15-20 years substantial researchand development effort has beenput into the optimization of photon beamradiation
therapy, primarily into the development of intensity-modulationtechniques (IMRT). As far as the developmentof photonIMRT
delivery technology is concerned, we may have almost reacheda point of diminishing returns. In recent yearsnovel treatment
modalities (otherthanphotons)are gaining moreattention, which goeshand in handwith theconstructionof a numberof newproton
therapy faciliti esin this country.

Thephysicaladvantageof protontherapy is indisputable, eventhough it is not alwaysusedto its full extentin clinical treatments:The
blessingof the finite rangeof protons goesalongwith someuncertainty in theposition of thesteepdistaldosegradientregionin the
patient. This is because the position of the distal gradient is affectedby setuperrors, internalorgan motion, metallic implants,and
biological effects, amongothers. Due to thesereasons, the distal gradientis not currently usedfor doseshaping.The full clinical
util ization of thephysical advantageof protontherapyalsorequiresbeamscanningandintensity-modulatedparticletherapy(IMPT),
which is in clinical useat only two centers.

The clinical benefitof proton therapy hasbeendemonstrated for a relatively limited numberof cases,andwill be further studiedas
moreproton centersare beingbroughton line. Of course,thebenefitcomes at a price.Severalinvestigators now look into novel and
potentially cheaperprotonaccelerationtechniques,including laseracceleration,which will bediscussedby Dr. Ma, anddielectric wall
acceleration.

Outsideof theUSA the treatmentwith heavierchargedparticles,such ascarbonions,hasbecome a topic of great interest, which will
be reviewedby Dr. Jäkel. Both the treatment with protonsand carbonions open new avenues for image-guidedradiationtherapy:
Thoseparticle beamsactivatepositron emitters in the patient,which can be visualizedwith PET scannersand serve as an in-vivo
dosimeter,asexplainedby Dr. Parodi.

Lastbut not least,there hasbeenrenewedinterest in lighterchargedparticles,namelyelectrons.Thetalksby Drs. Li andPapiezwill
showthatelectronsare a particularly attractive treatment optionin combination with IMRT.

Educational objectives:
1. To give a brief updateof the stateof theart of protonradiationtherapy
2. To link thevarious presentationsof this symposium


