AbstractlD:9123Title: Risk of semnday fatal mdignangesfrom Cyberknife
Radosurgery

Purpose: This work meaures peripheal dose and estimats the risk of seondary fatal
malignanciesassocited with pediatric brain andadult progate treatmentgldiv ered with
a Cyberknifeanda conventionalgantry-basedaccelerator

Materials and Methods: Compaable Cyberknife and IMRT braintreatmentplanswere
developedfor a pediatric anthropomorphic Rando phantom using the Cyberknie
Multiplan andPhillips Pinnade treament planningsystem,respetively. Similarly, adult
prostate treatnment plans were generded using the Multiplan and Pinnade planning
systemdor anadult Rando phantom. Targe andorgansat risk were contouredor ead
phantomandequivalent, clinically appropriate normaltissue constraintsvere utilized for
eachtreatment modality. TLD were positionad in specific organlocationswithin each
anthopamorphic phantom and were irradiatedthree times per plan. The avelagedose
was determinedfor each outof-field organ site and was comparedbetween the two
differenttreatmentddivery devices. Organweighted,linear nonthresholddoserespones
modelrisk factorswere then used to esimatetherisk of seonday fatal malignandes.
Resuls: Dosescalculded from the adult TLD datawere equd to or lower for all organs
with the IMRT treament,and hence the overall risk waslower. The pediatricTLD dose
findings were mixed betweenthe IMRT and Cyberknife treatments. TLD locatedin
cranial organ sites, proximd to the treatmentfield, exhibited higher realings for the
IMRT treatnent. However, the Cyberknife treatmentcongstently resultedin higher
averagedosesatall distant organsites.

Conclusion: The overall risk of secondey fatd malignancieswas higher for the
Cybeknife compare to the IMRT adult and pedidric treatmentsyith the exception of
critical organsadjacet to the treatmentfield for the pediatriccase This appeas to be
dueto higherout-of-field seconday radiationdoses reaulting from the greaternumber of
monitorunits andlongertreatment timesassociatedvith Cybeknife treatments.



