
AbstractID:7175Title: New toolsand methodologyfor StereotacticBody Radiotherapy
(SBRT) simulationusing4DCT

Purpose: To describe a new 4DCT SBRT simulation protocolandimplement new virtual simulation tools to assessthe impact of
4DCT simulation in thepresenceof abdominalcompression

Methodsand Materi als: Under a pre-4DCT SBRTsimulation protocol, targets werederived from 2 separatehelicalCT acquisitions
interspaced by patient repositioning to capturesnapshotsof the respiratorycycle and setuperrors. 4DCT SBRT simulationsare
performed under forced shallow breathing with patientsimmobilized within a commercially availablebodyframewith abdominal
compression. CineCT imageswereretrospectively gated to produce 4DCT datasets. Thedatasetswere subsequently transferred to a
virtual simulation workstation. The softwareallows for the manipulation of 3-D datasetsof the individual phasesof the breathing
cycle,meanintensity projectionsandPETscansall within one interface.

Image data from 4 patients was acquired and analyzedto quantify the residual internal tumor motion in the presenceof the
compression device. For 2 of the 4 patients,new multimodality virtual simulation tools wereusedto draw planningtargetvolumes
util izing 4D andmultimodali ty data.

Results: Meanresidual internal tumor motion wasmeasured to be 1.4mm±0.3mm, 0.85mm±0.51mmand 2.83mm±2.12mmin the
lateral,anterior-posterior andcranial-caudaldirections. A plot of GTV center-of-masstrajectories suggests a phaseshift . A volume
comparison of the pre- and post-4DCT methods of determining planningtargetvolumesdemonstratedthat for 2 patients, the pre-
4DCT derivedtargetvolumes werelargerbut generally agreedwith the4DCT phase dataspatially.

Conclusions: Combining abdominal compression with 4DCT is feasible asa meansof explicitly accounting for temporalvariations
in target position with patient-specific respiratory motion margins. Basedon this initial data,explicit inclusion of 4DCT measured
target motion in the SBRT treatmentplanning processwaschosenas the preferredmethodof motion-managementin our clinic over
gateddelivery approaches for mostpatients.


