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Purpose:Rind radiosurgery is a highly modulatedtechniquethataimsto treattheproliferativediseaseof ring-enhancingintracranial lesions,and
to reducethedoseto normalbrain tissue whencomparedwith conventional radiosurgery. This studyaimsto quantify thepotentialdose
reductionsto normal tissuefor rind treatments.

Methods and Materials: A setof IMRT treatmentplans werecreatedin theEclipseplanningsystemto quantify dose sparingfor a rangeof
lesions (diameter= 3, 5, 7, 9 cm) andrind thicknesses(0.5, 1.0,1.5,2.0cm). Planswerecreatedfor boththeconventional(solid tumor)and rind
(ring-enhancing)scenarios.A variety of beamarrangements andIMRT constraintschemesof varyinglevelsof complexitywere evaluated.All
doseswere computedusingthepencil beamconvolution algorithm with a dose grid size of 1.25 mm. Thedosereductionto normalbrainwas
evaluated by comparing the integral doseto a 0.5cm shellof normaltissue,encapsulatingall PTV’s.

Results: Thereduction in normaltissue integraldoserangedfrom 0 to 5.5%with the greatestsavingscorrelatingwith smallerlesionsizes.
Maximum dosesparing of 5.5%was achievedusing a 12 non-coplanarbeamarrangement,anda constraint schemewhich heldno limits on dose
deposited in thecenterof the tumor. A dramatic increasein thenumberof monitor unitsof up to 123%wasobservedin thedelivery of rind
distributions.

Conclusions:Theseresults indicatethattheintegraldose to normalbrain tissuecanbereduced with rind radiosurgeryIMRT treatments.The
dosesparings werelesshoweverthanpreviouslyreported with radiosurgeryconetechnique,andthis is probablydueto leakage associatedwith
theextreme modulationof rind plans.


