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Purpose: Vastly differentdosefractionationanddoseprescription schemesexist for
radiosurgeryandbodyradiotherapy of intracranial andextracranialtumors. A
generalizedbiological equivalentdose(gBED) modelhasbeendevelopedto accountfor
variations in dosefractionations and non-uniform dosedistributionsfor bothtargetsand
critical structuresof suchtreatments.

Method and Materials: Assuming cell survivalfraction (S) can beexpressedas
S = e−α gBED, we derived i
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[1+ di/(α/β)] of thelinear-quadraticmodel,and vi is theith voxel receiving thedoseof di

asin thecalculationof the dosevolumehistogram. In theabovegBED formula, wi is the
probability-weightedvolume unit which is analogousto thevoxel mass
(density×volume). As a result, we deriveda newhistogramby plotting accumulative
BEDi versusaccumulative wi andwe calledit DoseUnit Histogram(DUH). To study
DUH model, analyses were applied to a groupof >20 radiosurgery andbodyradiotherapy
casesof varying fractionationsand dosevolumehistograms. Thedependenceof gBED
on α/β values(rangingfrom 2-20)and otherphysical doseparameterswere also
investigated.

Results: Thenormalized DUH fell consistently belowthenormalized DVH curves
regardless of α/β values. This indicates a decreased effect to targetandincreased
toleranceof thenormal structure. For high α/β valuessuchas 20, gBED approachedto
theconventionalBED calculatedfrom themeandoseof a volume. For low values of
α/β such as2, gBED wassignificantly different,particularly for non-uniform targetdose
distributions.

Conclusion: A generali zedBED formulawasdeveloped andused for radiosurgeryand
bodyradiotherapyplanninganalysis.Theformulayieldeddifferent histogramplotsfrom
conventionalDVH by accountingfor thevariationsin dosefractionationand non-
uniformity of thedosedistributions.


