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Purpose: To evaluatethesensitivityof protonand photonplansto anatomicalvariations.
Method and Materials: Oneintensity-modulatedphoton(IMRT) andfour proton
treatmentplanswereconstructedusingtheend-inspirationphase(T0) andtheend-
expiration phase(T50) of thefour dimensionalcomputedtomography(4DCT) scanof the
lung patient.Oneof theprotonplanswasa compositeplan consistingof threebeamsand
theotherthree weresinglebeamprotonplans.TheIMRT photonplanconsistedof 9
beams. For eachplana dosevolumehistogram(DVH), a dosedifferencebetweenT0 and
T50 phases, anda distance-to-agreement (DTA) between theT0 and T50 dosewere
computedto quantifythe impact of changesin theanatomydueto respiratorymotion.

Results: The averageDTA for thephotonplan significantlysmaller then the
correspondingdistancefor theprotonplan.Thethreebeamprotonplanhadsmaller
averageDTA than single beamsprotonplans.

Conclusion: Therespiratory motion hasa muchstrongerimpacton theprotontherapy
dose variationsascompared to theIMRT dose. Respiratory motioncompensationhas
greater importancein proton treatment planningthat in photontreatmentplanning.Using
multiple beams in protonplanscan potentially reduce thedosevariationsin proton
treatment.


