
AbstractID: 8365 Title: Organ Motional Effect on the Dose Distribution in Intensity

Modulated Radiation Therapy

Purpose: The respiratory organmotional effect on the dosimetric accuracyin IMRT wasanalyzed and

the function of RPM gating system in reducing the organ motional effect was evaluated with the

respirationsimulatingphantom.

Method and Materials: The phantom system which can simulate respiratory organ motion was

manufactured. Total 4 IMRT plansfor liver cancer wereevaluated in the 3 cases of situation that were a

staticstatus, a no-gated free-breathingmotion anda gatedradiotherapy with RPM system. The motional

rangewasset1.6 cm consideringthe real movement of tumor in the fluoroscopic images andrespiratory

movementcycle wasfixed to 5 sec.Thedosimetric accuracyof all the fields of IMRT planwasanalyzed

with MapCHECK(SunNuclear,USA) device laid on the moving tableof the phantom. The comparison

analysisbetweena dosedistribution in plan and a real one in treatment was done with a coronal dose

distribution in the depth of diode detector arrays in the MapCHECK. The decision of pass in each

measurementpointswasverified by a gammaevaluation in thecriteriaof 3 mm distance and 3% dose.

Results: The averagepassratesin eachmotionalstatusare98.4%at static case,49.9%at motional case

and97.9%at gatedIMRT case.Thesedatashowsthat the RPM gatedradiation therapy decreaseda large

amountof dosimetric errordueto theorganmotional effect in IMRT.

Conclusion: The considerabledosimetricerror due to organmotion was occurredevenin the motional

range(1.6 cm) of normal breathingcondition. This organmotional error could be reducedwith a RPM

gating system and the gatedradiation therapy with a proper gatedphaseshould be performed for the

IMRT of abdominallesionswhich aremovedby a respiration.


