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Purpose:To determinetheeffect of organmotion andgating on high dose rateIMRT
stepandshootdeliveryandto investigate thefeasibility to high doserate IMRT delivery
with a gatingsystem.

Method and Materials: A 6-field IMRT planfor liver cancerwith differentmonitor
units (77 to 225MUs) was delivered with an in-housemademotordriven phantom,
which allowssinusoidal movementwith a changeablemotion period between1 second
and10 second. Themotionof phantomwassetalongpatientsuperior-inferior direction
with a 1-cm amplitudeanda 5-secondcycle.A 0.6c.c. ion chamberwas put at the
isocenterinsidethemovingsolid water phantom.A gatingsystemwas appliedwith a
variety of gatingsettings,including thephaserangeandthelengthof the breathingperiod.
Repeatedmeasurementsweretakenfor gatedandnon-gated deliverywith different
gatingsettingsandtwo doserates,500and1000MU/Min.

Results: Theseparate segment doses and total dosesof theIMRT planwerecompared
crosswise with 30~70%,30~60%phasegating, andwithout gatingwith 1000and 500
MU/Min. A reproducible 3.1%differenceof thetotal dosebetween 1000MU/Min and
500MU/Min at 30~70%phasegatingsetting wasobserved.Thevaluewasverified with
theXiO treatmentplanning system, indicating thatthedelivery at 1000MU/Min doserate
with gatingis closerto the original plan calculation.Our results alsoshowthatthere was
no significant effectfrom thegating systemon small MUs or large fields.

Conclusions:Our results using1000to 500MU/Min doseratesuggeststhathigherdose
rate is feasibleandbeneficial for IMRT treatmentdeliverywith gating;thereis no
significanteffectfor small MU numbers or large field sizeon dose output.


