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Purpose:
As a part of a doseescalation total marrow irradiation (TMI) study, we havetreatedseveralpatientsusingTomotherapy.

The purposeof this work is to critically review this new methodology in regardsto conformality, uncertainty in dosimetric and
treatment delivery, multi-modality imaging for enhancingconformalavoidance,futureadaptiveprocesses, andclinical concerns.

Method and Materials:

The kVCT, MVCT, PET, and SPECT imageswere applied in various stagesof planning, treatmentdelivery, boost
treatment delivery, and dose reconstructions, usingTomotherapy. Delivereddosewasreconstructedusing MVCT andkVCT images
andcomparedwith expecteddosecoverageto augmentfuturesof adaptive process.To testthe conformality, bonewascontoured in
four differentregions. Clinical concernsaboutpatienttreatmentand dosimetric uncertaintieswerealsoevaluated.

Results:
A statistical analysisof reconstructeddoseshowedthat a very small fraction(0.2 %) of thoracicbonevolumereceived10

% lessthantheprescribeddose. ReconstructedPTV andlung delivereddosewerethesame asplanneddose.SPECT imaging wasable
to detect skeletalmetastasisin onepatientwhile MR, CT, PET failed to detect all thebonemetastases. In conjunctionwith CT images,
SPECT image sets were used to explore conformal avoidanceof the brain. Treatmentprocedures for entire bone marrow using
Tomotherapytook 80 minuteswhereashemibodymarrowirradiation took approximately anhour.

Conclusions:
Reconstructed dose matched planning dose with reasonable accuracyexcept in thoracic bone. Application of the

appropriate imaging modalities enhances conformality to bonemarrowas well as conformal avoidanceof critical organs, and also
helps in doseescalation. Without the proper margindetermined for bone,onemayunderdosethetarget, althoughtreatment planning
can show good DVH. Current treatment procedures are long and requireimprovements for patientcomfort andfor accuracyof the
treatment.


