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Purpose:
To devise an adaptivefractionation scheme that takesinto accountthe daily position
variations betweenorgan at risk (OAR) andthetumorandto showits improvementover
conventional fractionation on the therapeuticratio defined by biological effective dose
(BED).
Method and Materials:
The relative position between OAR and the tumor determines their (physical) doseratio
accordingto the planned dosedistribution. We assumethe relativepositionhas a known
probability distribution. To determine the current fraction size, we formulate an
optimization problem to minimize the expectedBED of OAR subject to a given BED of
the tumor and the maximal andthe minimal fraction sizeconstraints. Both the problem
statement andsolutionscanbebuilt inductively startingfrom thesingle fraction case.The
solutionwhich canbe regarded asa fraction sizelookup tabledescribes the fraction size
asa functionof thedoseratio, theremaining number of fractionsandtheremainingBED
of the tumor to be delivered.The fraction sizelookup tablecan be pre-calculatedandis
usedto determinethe fraction size immediatelyafter the patient’s setupimaging that
revealstherelativepositionbetween OAR andthetumor.
Results:
Simulations using normal distributions to generatedose ratios show that adaptive
fractionationis alwaysbetter thanconventionalfractionation.The more doseratios vary,
themoresparingof OAR it can achieve by adaptivefractionation.
Conclusions:
In general,doseratio distributionsmay be obtainedusing populationdata.For a typical
20% doseratio variation and a typical fraction sizeboundof 0-4 Gy, the gain of OAR
sparing by adaptive fractionation is around 20% compared with conventional
fractionation.As the fraction sizetablesarepre-calculated, online adaptive fractionation
canbeaneffortlessbut effective approach.


