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Purpose: Loss of hearing, vision, andothercranial nervefunctionscan occurascomplications of radiotherapy for brain and

H&N tumors. Thus, we testedthefeasibility of usinghigh-field magneticresonanceimages, function magnetic resonance

images (fMRI) anddiffusion tensorimages(DTI) in treatmentplanning to sparethecranial nervesandvisual andauditory

pathways.

M ethod and Materials: Three-dimensional T1-weightedimages (T1WI) andDTI from GE 3-TeslaMR scanner were

acquiredon two volunteers.At thesameposition, ThefMRI paradigm wasperformedby a block designin which musicwas

binaurally presentedthroughheadphones.Structuresincluding thenervesandfiber tracts (FT) and thetonotopic mapswere

definedin theDTI, fMRI, andT1WI usingIPlanandBrainScanplanningsystem(BrainLab). A small acousticneuroma(SAN)

and a largemeningioma (LM) werecreatedastargetsin treatmentplans.Subtracted DVHs wereusedfor comparisonof plans

usingdynamicarcradiotherapy(DART), conformalbeamradiotherapy (CBRT), or intensity-modulatedbeamradiotherapy

(IMRT) with prescriptiondose (PD) at 96%,90%or 80%isodose.

Results: For theSAN, cranial nervesV, VI I, VIII , IX and X nearthetumorhave been clearly definedin 3.0-TeslaT1WI.

DVHs indicatethat IMRT wassuperiorwith the PD 96%,andDART was superiorwith PD 80%. For theLM, optic nerves

and tracts,chiasm, andhearing response regions were all consideredasOAR. IMRT planprovided a better target coverage

while sparingcritical structures. However,dosesto chiasm andleft optic nerveandtractreachedabovethetolerancelevel.

Plansfor preservingonly oneside optic pathwaycanreduce thehot spots by 40%.

Conclusion:

This studyshowspotential benefits of using newimagingtechniques to reducethehearing andvision lossesfor SRS and

IMRT of brainandH&N tumors.


