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Purpose: Theaim of this studywas to developa dynamic tumor trackingradiationtherapy(DTTRT) systemin theconsiderationof
tumor motion causedby moving bodyanatomysuchasbreathing and to evaluate its performanceby realizingthesimulationof
radiation delivery.
Method and Materials: The DTTRT systemwasdesignedto estimatethetumor motionwithin a bodyduringthetreatment andto
movea custom-built one-dimensionalpassive multileaf collimator (MLC) basedon signalsacquiredthroughanabdominalshift sensor.
Theeffectivenessof DTTRT systemwas evaluatedby analyzing a beampenumbra with thedosedistributionon fi lms (Gafchromic
EBT) within thephantom.Beamwasdelivered with 5 Gy at the SSD of 80cm usingCo-60 machinewith theorganmovement
simulator andthepassiveMLC, and the irregular field particularly designated(displacementof +-1.25cm,in x andy-axis) wasused
to beindependentof penumbraeffectat isocenter.
Results:Dosedistribution wasevaluatedfor thethreeexposurecaseson the film delivered. Penumbrawidthsweremeasuredto
+3.1/–3.7and+3.4/– 4.2,+14.5/-14.6and +10.7/–14.5,+4.0/–4.4and+4.0/–5.2 (mm) for x andy-axisin fixed phantomandfixed
MLC, moving phantom andfixed MLC, moving phantom andmovingMLC, respectively. Thevariation of penumbrawidthsfor
moving phantom andmovingMLC was minimum 0.6,maximum 1.0,andminimum7.3,maximum11.4(mm) in y-axiscomparedto
that for fixed phantomandmovingMLC, moving phantom andfixed MLC, respectively.
Conclusion: With themethod to moveMLC by passivelysynchronizingit with organmotion,the DTTRT systemwasdevelopedand
evaluatedfor its performance.For future research,variousverifi cation processesshouldbeperformedthroughtheclinical experiments.
Thenone canexpectthathighly efficient precisionradiationtherapyshallbeappliedto moving target.


