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Marrow Irradiation(IM-TMI)

Purpose: Standardtotd bodyirradiation (TBI) techniqus areassociatedwith both aaite
and chranic toxicities dueto the large volume of normaltissueirradiated Additionally,
inhomogeneousdosedistributionsare known to be the causeof failuresandrelapsesin
the treatmentof leukania and lymphama The goal of this studyis to investigatethe
feasibility of linac-basedintensity modulatedtotd marow irradiation (IM-TMI) andto
discus thechallengesssociateavith its clinical implementation.

Methods: To evaluate the feasibility of linac-basd IM-TMI, we peformed an

explordory treatment planning using the CT scanof a TBI patient.Active bonemarmow

sites were definedand contoued asthe clinical targetvolume (CTV) anda marginwas
addedto crede the plaming target volume (PTV). Dose limiting orgars includedthe
lenses, lungs, liver, kidneys,and heart.IMRT planswerecreaed usingthe Edipse/Helios
inverse planningsystem(Varian Inc., PalosAlto, CA) to ddiver a total doseof 12 Gy.

Dose volume histogams (DVHs) were calculatedand subsequentlycompared with

standardrBI-DVHs.

Results: IM-TMI resultedin a significant redudion in the volume of nomal tissue
irradiatedcomparedvith conwventional TBI. The median lung doses were7.3 Gy ard 8.8
Gy, while the maximum lung doses were 12.9 Gy and 155 Gy for IM-TMI and
conventonal TBI, respetively. The maximumdoseto the lenses was 7 fold lessusing
the IM-TMI approachSimilar resultswere also observe for liver, kidney, heat, smdl
bowel,andspleen.Moreover,IM-TMI resultedin a morehomogeneoudos to the PTV
with amediandoseof 12.3Gy vs. 10.5Gy usingstandardr Bl.

Conclusions: Our results denonstrde thatlinac-basedIM-TMI is capdle of deliveringa
conformal do<e to the targetvolume while reducingthe doseto the surroundingnormal
tissue Sud anapproath mayimprovetheoverallefficacyof TBI.



