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Purpose: To propose an alternative design of helical tomotherapy using multiple

stationary Cobalt60 sourcesfor treatmentof intra-craniallesionsand studyits feasibility

Method and Materials: Helical tomotherapy(TomoTherapyInc., Madison,WI, USA) is

able to deliver a highly conformal intensity modulateddose to target while sparing

neighboring normalstructures.However, its current designof rotatinga gantry mounted

LINA C while synchronizingcouch translationis complex engineeringwise, and thus

could potentially suffer moresystemerror during operation. In this work, a significantly

simplified yet helical tomotherapy equivalent technique usingmultiple cobalt60 sources

and a non-rotating gantry is proposed. To simulate the fan beam helical delivery of

tomotherapy,a series of stationary(or rotating) Co-60 sourcescanbearrangedon a non-

rotatinggantry ring in a co-planarpattern.Multiple groupsof jawsandbinaryMLCs can

be usedto modulatebeam intensityexisting from each sourcesimultaneously.Various

respectsof the proposed design are discussed including issuessuch as the general

concept, source activity estimation, optimal number of sources, source design and

geometricpenumbra, jaw design, binary MLC design, radiation shielding,comparison

with current LINAC based tomotherapy, comparisonwith GammaKnife, potentialadd-

on onboardimaging functions, cost analysis and alternativerotating multiple sources

designs.

Results and conclusion: The proposed design is capable of delivering a highly

conformal intensity modulated dose to intra-cranial lesions,in a fashion equivalent to

helical tomotherapy.The new system is significantly simplified engineeringwise and

conceptually a generalization of single LINAC radiation source tomotherapy

optimization wise.


