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Purpose: To verify thedelivery accuracyandprecisionof a wholebrainradiotherapy hippocampal avoidance(WBRT-
HA) andsimultaneouslyintegratedmultiple metastasesboost treatmentplanin ahead phantom.

M ethod and Materials: A helical tomotherapytreatmentplan was createdusing the Rando anthropomorphic head
phantom. The imageset wastransferred to Pinnacle3 TPS where structuresweresegmented.Contours from an actual
patientsegmentation were applied to retainan accuraterepresentationof the human anatomy. The plan was generated
usinga field width of 1.0 cm, pitch of 0.215, and modulationfactor of 4.0. Doseprescriptions to the various targets
were asfollows: Met1& Met2 – 95%of volumeto receive70.8Gy, Met3 – 95%of volume to receive 63Gy, and WB-
CTV – 95%of volume to receive 32.25Gy deliveredin 15 fractions. TLD-100 chipswere placed at thecenter of each
metastasis, hippocampus lobe, and the brain. All fifteen fractions were delivered to the head phantom. After each
fraction, the phantomwasopened, andTLDs werereplaced. The headphantomwas then repositioned, anda MVCT
wasacquired for localization.

Results: Agreementbetween calculated and measureddoses for the metastases,hippocampus, and whole brain were
shownto bewithin 15, 10, and3%, respectively. Reasons for thesediscrepanciesaren’t exactly known; however, being
that the whole brain dosewas within 3%, overdosingof the metastasesand hippocampus may be due to their small
volumes. Furthermore,the relatively small variance associatedwithin each of the structures indicates that precise
interfractionalrepositioning waspossiblewith MVCT imaging.

Conclusion: Our resultsindicate that for small volumesthe calculateddosewasunderestimated by up to 15% using
helical tomotherapy. It was noted that the MVCT of tomotherapyis vital for the precisedelivery of WBRT-HA with
SIB of multiple metastases.


