AbstractID:7056Title: Respiraion inducedabdominalrgan motionsand anatomic
charges:indicationsfor gated radigion therapy

Purpose: To quantify respiraion induced organ motions and anatomic changesfor
organs at abdomenand to estimde bendits of gaed radiation therapy in terms of
dosmetry parametes and the normaltissuecomplication probaility (NTCP).

Method and Materials: The 4DCT datasetsfor ten patientswith regiratory diaphragm
motionlargerthan1 cm were selet¢ed to analye The 4DCT daasetsconsst of CT sets
of ten phags within eachrespiraory cycle. Various abdominal tumorsand structures
suchasliver, pancrea, splea and kidney were contourel on individud phaseCT sds.

Regiraton inducedmotion and variations in organ volumes and centroid paositions of

thesestructureswere studiedby comparingtheir contoursof different breathingphases.
The study was perfamedfor all respiratoryphas (nongating) andfor seleted phases
(gating). The magntudes of the tumor respiraory motion under both gating and non

gatingconditionswere usel to detemine marginsfor the plannng target volumes(PTV).

Repesentative 3D conformal radiaherapy dosimetry plans were generatd with or

without gaing. Dosevolume histogams (DVHSs) for theseorgans were calcdated and
comparedThenormalliver DVHs were useal to edimatethe NTCP basdon the Lyman
model.

Reallts: It is found tha, unlike organs in thorax, the structuresin abdomenshow

negligible changeg<3%) in their volumes duringrespiraion, while thar centroidsvary

during the breathing.The DVHs from the treatmenplansof liver tumorindicate tha the

gateddelivery resultsin substantialspaing of normaltissuesin abdoma. The gaed

deliveryleads to significant redudion in NTCPs for thenormalliver andothe abdominal
structures

Conclusion: Respiation induced volume changes for abdoninal structues are
negligible. The gatedtreament reducesradiation dosesto normal tissues thus reduces
NTCP.



