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Purpose: Standardtotal bodyirradiation(TBI) techniques areassociatedwith both acute
andchronic toxicities dueto the large volumeof normal tissueirradiated. Additionally,
inhomogeneousdosedistributionsare known to be the causeof failures andrelapses in
the treatmentof leukemia and lymphoma. The goal of this study is to investigatethe
feasibility of linac-basedintensitymodulatedtotal marrow irradiation (IM-TMI) and to
discuss thechallengesassociatedwith its clinical implementation.

Methods: To evaluate the feasibility of linac-based IM-TMI, we performed an
exploratory treatment planning using the CT scanof a TBI patient.Active bonemarrow
sites weredefinedandcontoured asthe clinical targetvolume(CTV) anda marginwas
addedto create the planning target volume (PTV). Dose limiting organs included the
lenses, lungs, liver, kidneys,and heart.IMRT planswerecreatedusingtheEclipse/Helios
inverseplanningsystem(Varian Inc., PalosAlto, CA) to deliver a total doseof 12 Gy.
Dose volume histograms (DVHs) were calculatedand subsequentlycompared with
standardTBI-DVHs.

Results: IM-TMI resultedin a significant reduction in the volume of normal tissue
irradiatedcomparedwith conventionalTBI. The median lung doses were7.3 Gy and 8.8
Gy, while the maximum lung doses were 12.9 Gy and 15.5 Gy for IM-TMI and
conventional TBI, respectively. The maximumdoseto the lenses was 7 fold less using
the IM-TMI approach.Similar resultswerealso observed for liver, kidney, heart, small
bowel,andspleen.Moreover,IM-TMI resultedin a morehomogeneousdose to thePTV
with a mediandoseof 12.3Gy vs.10.5Gy usingstandardTBI.

Conclusions: Our results demonstrate that linac-basedIM-TMI is capable of deliveringa
conformal dose to the targetvolumewhile reducingthe doseto the surroundingnormal
tissue. Such anapproach mayimprovetheoverallefficacyof TBI.


