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PATIENT MOTION MODELING & TREAT MENT ADAPTATI ON

Patent anatomicalvariation during the radiotheapy coursecan be describedusing a sto-
chasticprocessin this process spatialpositionof eachsubvolumen patient organsof in-
terest during the treament courseis represated usng a random vector with an intrinsic
probability distribution function (pdf). Two man parametersthe meanand the standard
deviation, of the pdf have been historically usedto charaterize patientanatomicalvaria-
tion, the systenmatic and randomvariaions, duringtheradiationtreatment.Ilt hasbeendem-
onstated that treatmentdosedistribution in an organ of interestcan be evduatedusing
thes two paranetersalone without the full knowledg of organmotion distribution. The
approximationis, howeve, dependenton the size of the motion aswell as the numbe of
treatmentfractions. It is straightforwad to estimatethesetwo paametes if patient ara-
tomical variation processis statiomay. In this cas, the two parametersare constantsor
time-invarianceduringthe treament course However,the estimationwill berelativelydif-
ficult if patientanatomichvarnation processis non-stationay.

Patent anatomicalvariationin radiothergy can be managd using multiple or 4D image
guided or feedbackireatmenttedniques. Among them, adgtive appro&h is the mog ef-
fecive methodolog in utilizing the 4D feedbackinformation.lmageguidedadaptivera-
diation therapyis a closeal loop treament proces which is designéd to includetheindivid-
ual treamentinformation, sud as organ dosetha has beendeliveredand/orcould be de-
livered in future, in the treament evaluation and planning optimization To include
delivered organdosein the planning optimization,deformableémageregistraion is neces-
sary. On the otherhand, the measuredorgan variaions are usal to edimate wha may hap-
penin the future treatmat. The paient spedfic informationis, then,included in 4D adap-
tive planning modificaion or optimization. Based on a pre-determned control strategy,
adaptie planning modification can be performeal either offline with signal or multiple
modifications, or online. Howeve, sele¢ion of control strategyis quite complicated not
only dependingup on the natureof patientvariationproces, imagingsamplingandegima-
tion methodobgy, butasotheclinical load andpradical issues.

The lecturewill provide an overview of the model and description of patientandomical
varnation processduring the radiotheapy. In addition, effed of the variation on treatnen
doseandoptionsof control straegywill bediscussé.

EducationalObjectives:

1. Understandhe charateristics and dynamic modelfor patient andomical variaion
duringthe courseof radiotheapy

2. Understandheeffeds of paient anatomicalvariation on treatmentose

3. Understandhe optionsand potentials of control stratey for imageguided adative
radiotherapy



