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Purpose: To quantify the impact of isocenter re-location/optimizationon treatment plan

quality for intensitymodulated stereotactictreatmentof small intracranial lesions.

Methods and Mater ials: For 18 patients previously treatedby stereotacticintensity

modulated radiosurgery(IMRS) or stereotactic intensity modulated radiation therapy

(IMRT), a retrospectivevirtual planning study was conductedwherein the impact of

isocenter location on plan quality was measured. Lesions studied included 6

arteriovenous malformations (AVM), 6 acousticneuromas (ACN) and 6 intracranial

metastases,rangingin volumefrom 0.19-3.21cm3. Variationof isocenter location causes

the geometric grid of pencil beamsinto which the target is segmentedfor intensity

modulated treatment to be altered. The impact of this pencil beamgrid redefinition on

achievableconformityindex(CI) maybe significant for small lesions,wherepencilbeam

sizeis similar to thatof thelesion.Impact on CI was quantifiedfor 3 different colli mators

(Varian Millennium 120; BrainLab MM3; Nomos binary Mimic) and 3 different

treatment planningsystems (Varian Eclipse v7.3.1; BrainLab BrainScan v5.31; Nomos

Corvusv6.2),resulting in theevaluationof 3,446 differenttreatmentplans.

Results: For all patient, collimator andtreatment planning system combinationsstudied,

a significant variation in plan qualit y was observed as a function of isocenter/pencil-

beam-grid re-location. Optimization of isocenter location resulted in treatment plan

conformity variations as large as109%(min = 15%,mean= 53%, acrossall plans)with

Millennium 120mean = 36%,MM3 mean = 70%andMimic mean= 51%.

Conclusion: For intensity modulating treatmentplans, variation of isocenter location

causesthegeometric grid of pencil beamsinto which thetargetis segmentedto bealtered.

Optimizationof isocenter location for IMRT/IMRS treatmentof small intracraniallesions,

where pencil beam dimensionsare comparableto target dimensions,can result in

significantimprovementsin treatmentplanquality.


