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Purpose: To analytically determine the relationshipbetween the α/β ratio that would be obtained by fitting the individual (non-
averaged) tumor control probability (TCP) model to clinical data and the α/β estimatefrom a fit of the population-averagedTCP
modelto thesameclinical dose-responsedataset.

Method and Materials: Recently, Carlone et al. (Med. Phys., 2006. 33(6): p. 1634-42) published fundamentalforms of the
population TCPmodelfor thelimits of dominantheterogeneityin radiosensiti vity, and in clonogennumber. In eachcase,themodelis
parameterized by γ50 and D50. The individual Poisson TCP modelhasalso been expressedin terms of thesegeometricparameters.
Since the functional forms of theseTCP modelsaresimilar, approximately the sameγ50 and D50 valueswould be obtainedfor each
model if they werefit to the sameclinical dataset. This fact allows us to determine mapping relationshipsbetween parameterratio
estimatesobtainedfrom fits using the averagedor non-averaged TCP model. Mappingrelationshipsaredeterminedfor the case of
dominantheterogeneityin clonogennumber,andin radiosensitivi ty.

Results: Whenheterogeneityin clonogennumberdominatesa clinical dataset, theindividual andpopulation-averagedα/β estimates
are virtually identical. However, for the casewhereheterogeneity in radiosensitivity dominates,the individualα/β estimate will not
bethe sameasthecorresponding population α/β estimate.

Conclusion: Heterogeneity in radiosensitivity is believed to be the dominant form amongclinical datasets. Hence,our analytic
expressionssuggest theindividual α/β ratio estimate should bedifferent from thepopulation estimate. Because of this ambiguity, we
suggestthatmodellinghaslimited valuein α/β determination; only theclinical hypofractionationtrials will havetheability to validate
the hypothesisoriginally put forth by Brenner and Hall (IJROBP, 1999. 43(5): p. 1095-1101) that prostatecancerrespondsto
fractionationasdoes a lateresponding tissue.


