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Purpose: Themagnitude andfrequencyof intrafractiontargetmotion(dueto
anatomical,physiologicaland physical changes) has animportant role in delivery
accuracyfor image-guidedradiotherapy. This motioncouldshowsignificant variations
evenin few-secondtimeframe. However,thereareno standardcharacteristicsof target
motionthatcanbeassumedfor a particular patient. This work aimsto studythe
feasibility of trackingrealtime prostatemotionwith subsequentirradiation using Step-
and-Shoot IMRT.

Method and Materials: Theprostatemotionfor actualpatient was recordedusing
image-trackedCyberknifesystemduringa 150-minutesinglefraction treatment,and
subsequently analyzed. Single fraction IMRT planwasplannedfor thesamepatient.
Theplan wasnormalized such that95.1%of theCTV received100%of theprescribed
dose. To studytheeffect of intra-fraction prostatemotionandhow thedosedelivered
wasaffected,two groupsof IMRT plansweregenerated,onefor 30 (group1)and onefor
15 (group2)minutestotal delivery time. Group1 and2 has5 and10 plans,respectively,
to reflectthe150minutesintrafraction prostatemovementrecorded. In theseplans, for
eachsegment,timeaverageddisplacementsof thetarget(AP, LR, andSI movements)
wereintroducedandtheMLC positionswereshifted accordingly.

Results: Thedosecoverageof theCTV wasreduced from the original 95.1%to 92.5±
2.6% in group1,andto 90.4± 7.2% in group2. Plan 5 of group2shows thelowestdose
coverageof 71.2% dueto significant prostatemovement (0.5- 2 cm) within 3601– 4500
secondperiod. Dosecoverage without plan5 increased to 92.6± 2.7% for group2.
Transformedplansreceive lower doseto theselectedorgans-at-risk (OAR) comparedto
original plans.

Conclusion: This result indicatesthenecessity of realtime image-guided compensated
IMRT deliveryfor moving target.


