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Purpose: To comparedynamic multileaf collimator (DMLC) andhelical tomotherapy(TOMO) IMRT delivery techniquesfor head
andneck re-irradiation.

Method and Materi als: Five caseswereselected. For each case,a planning targetvolume (PTV) andthespinal cord werecontoured.
A 5 mm margin wasaddedto thespinal cordto createa planning organ-at-risk volume(PRV). Planswere developedto deliver 60 Gy
to 95% of the PTV while minimizing PRV dose. For DMLC delivery, 7 fields in the transverseplane were used. Planswere
developed for two secondary collimator configurations, one in which the collimators were set by the optimization engine (DMLC
STD) and onein which thePRV was alwaysblockedby a collimatorjaw (DMLC BLOCK). For both DMLC STD andTOMO, the
optimization parameterswere adjusted to minimize the PRV dosewithout exceeding69 Gy to a volume of tissue >1 cc. DMLC
BLOCK planswere optimized using the sameparametersas the DMLC STD plans. The PTV D1cc, spinal cord D0.5cc, and non-
specified normal tissueD1cc werecalculated.

Results:TheTOMO plans wereable to bothminimizethespinal corddoseandlimit thehotspot. TheDMLC planswere not ableto
limit the hotspot to the extent of the TOMO plans.The DMLC BLOCK plansachieved equivalent cord sparing, but with increased
doseheterogeneity. The meanspinal cord D0.5cc, was8.8, 16, and 8.4 Gy for the TOMO, DMLC STD, and DMLC BLOCK plans
respectively.ThemeanPTV D1cc was67.7,68.6,and71.4Gy and thenormaltissueD1cc was65.2,68.2, and 71.5 Gy.

Conclusion: DynamicMLC IMRT is capableof producing spinal cord sparingequivalent to helical tomotherapy. However, with
current technology, the sparing is at the expenseof PTV heterogeneity andlargerdosesto smallvolumesof normaltissue.


