
AbstractID: 7497 Title: Preliminarystudyof theeffect of prolongedradiation delivery timesin IMRT on retention
of gammaH2AX

Purpose: To investigate repairof DNA double-strand breaks(DSB) following acuteand prolonged(typical of
IMRT) dosedeliveryusingretention of γH2AX asanindicatorof residualDSB.

M ethod and Materials: Humanfibroblastswere exposedto 2Gyof 300kVpX-rays (HVL 3.54 mm Cu) in 1
minute,10 minutes,or 22 minutes. Doseratewascontolled by adjusting SSD overtherangeof 32.1 cmto 153.5
cm. Dosimetry was verif ied using anionizationchamberfollowing theAAPM TG 61 protocol, andby TLD. The
protractedtreatment times werechosento bracketIMRT deliverytimestypically foundin theclinic. Twenty four
hourspostirradiation, cellswerefixedand examinedby flow cytometryfor the fraction of γH2AX that wasstill
retained by thesecells. Six cell cultureswereirradiatedat eachSSDandtwo cell culturesservedasunirradiated
controls. 
 
Results: A persistent, althoughnot statistically significant dif ferencein γH2AX retentionwas observedwhen levels
observedfollowing 1 min irradiation werecompared to thoseseenfor theprotractedirradiation times. Dif ferencesin
γH2AX retention werecompatible with measuredor theoreticallyprojecteddifferencesin cell survival.

Conclusions: Our preliminary resultsindicate the feasibil ity of this approachas a rapid method to assess small
differencesin repair rates.Direct measureof DSB repairprovidesinsightful datawhich complementssurvival assay
studiesand can leadto a betterunderstandingof impactof repair on effectivenessof IMRT. Furtherstudies are
currentlyunderwayon cells irradiatedwith clinical IMRT dosedeliverytechniques.


