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Purpose: To quantify respiration induced organ motions and anatomic changesfor
organs at abdomenand to estimate benefits of gated radiation therapy in terms of
dosimetryparameters and thenormaltissuecomplicationprobability (NTCP).

Method and Materials: The 4DCT datasetsfor ten patientswith respiratory diaphragm
motion largerthan1 cm were selected to analyze. The 4DCT datasetsconsist of CT sets
of ten phases within eachrespiratory cycle. Various abdominal tumorsand structures
suchas liver, pancreas, spleen and kidney werecontoured on individual phaseCT sets.
Respiration inducedmotion and variations in organ volumes and centroidpositions of
thesestructureswerestudiedby comparingtheir contoursof different breathingphases.
The study wasperformedfor all respiratoryphases(non-gating)andfor selectedphases
(gating). The magnitudes of the tumor respiratory motion under both gating and non-
gatingconditionswere used to determinemarginsfor theplanning target volumes(PTV).
Representative3D conformal radiotherapy dosimetry plans were generated with or
without gating. Dosevolume histograms (DVHs) for theseorgans were calculated and
compared.Thenormalliver DVHs were used to estimatetheNTCP basedon the Lyman
model.
Results: It is found that, unlike organs in thorax, the structuresin abdomenshow
negligible changes(<3%) in their volumes duringrespiration, while their centroidsvary
during thebreathing.TheDVHs from the treatmentplansof liver tumorindicate that the
gateddelivery resultsin substantialsparing of normal tissuesin abdomen. The gated
deliveryleads to significant reduction in NTCPs for thenormalliver andother abdominal
structures.
Conclusion: Respiration induced volume changes for abdominal structures are
negligible. The gated treatment reducesradiationdosesto normal tissues thus reduces
NTCP.


