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Purpose: This work measures peripheral doses andestimates the risk of secondary fatal
malignanciesassociated with pediatric brain andadult prostate treatmentsdelivered with
a Cyberknifeanda conventional,gantry-basedaccelerator.
Materials and Methods: ComparableCyberknife and IMRT brain treatmentplanswere
developed for a pediatric anthropomorphic Rando phantom using the Cyberknife
Multiplan andPhillips Pinnacle treatment planningsystem,respectively. Similarly, adult
prostate treatment plans were generated using the Multiplan and Pinnacle planning
systemsfor an adult Rando phantom. Target andorgansat risk were contouredfor each
phantomandequivalent, clinically appropriatenormaltissueconstraintswereutilized for
eachtreatment modality. TLD were positioned in specific organlocationswithin each
anthropomorphic phantom and were irradiatedthree times per plan. The averagedose
was determinedfor each out-of-field organ site and was comparedbetween the two
different treatmentdelivery devices. Organweighted,linear non-thresholddoseresponse
modelrisk factorswere then used to estimatetherisk of secondary fatal malignancies.
Results: Dosescalculated from the adult TLD datawere equal to or lower for all organs
with theIMRT treatment,and hence, the overall risk waslower. ThepediatricTLD dose
findings were mixed between the IMRT and Cyberknife treatments. TLD locatedin
cranial organ sites, proximal to the treatmentfield, exhibited higher readings for the
IMRT treatment. However, the Cyberknife treatmentconsistently resultedin higher
averagedosesat all distant organsites.
Conclusion: The overall risk of secondary fatal malignancieswas higher for the
Cyberknife compared to the IMRT adult and pediatric treatments,with the exception of
critical organsadjacent to the treatmentfield for the pediatriccase. This appears to be
dueto higherout-of-field secondary radiationdoses resulting from the greaternumber of
monitorunits andlongertreatment timesassociatedwith Cyberknife treatments.


