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Purpose: Respiratorygatedradiotherapy changesradiation deliverycomparedto conformalradiotherapy(CRT) in two ways:the
beamis periodically turnedon and off andtreatmenttime is increased.IMRT alsochanges radiationdelivery in two ways:only part
of thetumor is irradiatedat anygiventime andthe treatment timeis increased. Theaim of this researchwasto experimentallyand
theoretically investigatethe temporal effects of respiratorygated andIMRT treatmentdeliveryon in vitro survival.

Method and Materials: Four radiation deliverymethodswereinvestigated:CRT, IMRT, gatedCRT andgatedIMRT. Experiments
weredesignedto isolatethe effectsof periodic irradiation (gating),partial tumorirradiation(IMRT) andextendedtreatmenttime
(gatingandIMRT). For the experimental studiesV79 Chinese hamster cells wereirradiatedto 2Gy with four deliverymethodsanda
clonogenic assayperformed. Thetheoretical calculationsusedtheincompleterepair model. Thebiologicalparametersof themodel
weretaken from a previous publication studying V79 cells; theremainingparameters of themodelwere determinedfrom the
biological experiments.

Results: Treatmenttimesrangedfrom 1.67(CRT) to 15minutes(gatedIMRT). Survival fraction(SF) calculationsrangedfrom
68.2%for CRT to 68.7%for gatedIMRT. For thesametreatment time (5minutes),gateddelivery aloneandIMRT delivery alone
bothhadcalculatedSFof 68.3%. Theexperimental valuesrangedfrom 65.7(±1.0)% to 67.3(±1.3)%indicating no significant
differencedbetweentheexperimentalobservationsandtheoretical calculations.

Conclusion: Of thethreetemporal effectsof radiationdelivery causedby gating andIMRT, extendedtreatmenttime wasthe
dominanteffect comparedwith periodicirradiation (gating)andpartial tumorirradiation (IMRT). Careshouldbetakenclinically to
ensurethattheuseof gatedIMRT doesnot signifi cantlyincrease treatmenttimesby evaluatingappropriatedutycyclesfor respiratory
gatingand thecomplexity of IMRT delivery.


