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Purpose: Total bodyirradiation (TBI) is usedin the pre-conditioning regimen prior to bonemarrow transplant for treatmentof
hematologicalmalignancies.Intensitymodulatedtotal marrowirradiation (IMTMI) is proposedto reducethelargevolumes of normal
tissueirradiatedduringTBI, and thustheassociatedtoxicities. Thegoalof this studywasto assess thefeasibility of a linac-based
IMTMI method.

Method and Materials: The planninganddelivery of linac-basedIMTM I wasassessedusing ananthropomorphic Randophantom.
A three-isocenter techniquewasusedto providea full bodyplanwith dynamicfeathering at theedgesof eachisocenter plan. During
treatment delivery, thermoluminescentdosimeters(TLDs) wereplacedat twenty two positionsthroughout thephantom to comparethe
delivered dosesto theplanneddoses.Individual IMRT verificationplans werealsodelivered to a solid waterphantom for each
isocenter, anddosesmeasuredfrom anion chamberandfil m were comparedto theplanneddoses.

Results: Thetreatmentplan indicatedthattarget bonecoveragewasachieved with 98%of thevolumereceiving99% of the
prescription dose. Dosesto critical structureswerereducedby asmuchas64%comparedto conventionalTBI. TLD readings
demonstratedaccuratedosedelivery, with a meanpoint dosedifferenceof 3% from thecalculatedvalue. Ion chamberreadings for
the verification planswerealsowithin 3% of theexpecteddosesandfil m measurementsshowedaccuratedosedistributions.

Conclusion: The resultsof this study suggestthatlinac-basedIMTMI is feasible with delivereddosesthat compare favorablyto
planneddoses.Moreover, our planning studyindicatesthat IMTMI reducesthevolumeof normaltissueirradiated, andmayleadto a
decrease in treatmentrelatedsequelae.
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