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Purpose: To inve stig ate the pote nti al of dynamic arc therapy delivered by a
conventional lin ac t o match tomo the rapy both in terms of plan quality and
efficiency.

Methods: For a serie s of dif fere nt clin ical cases, four treatment plans each
were generated: a conv enti onal fixed - beam IMRT plan, an i ntensity - modulated arc
plan (IMAT), an IMAT pla n re stri cte d to one arc (AT) and a tomotherapy pl an
f or the Hi - Art sys t em.
All treatment pl ans were gen erat ed by t he same optimization algorithm usi ng
EUD- bas ed cost f unctio ns and Monte - Carlo dose calculation for eac h modality.
The IMRT and IMAT pl ans were obt ain ed by optimizing MLC segment shapes
directly.

Results: In gene ral, the int ensi ty - modulated techniques were all capable of
producing compar able pla n qualit ies , sometimes at the pri ce of a large number
of beam directio ns or a reas onab ly larg e number of arcs (up to 8). The si ngl e
arc technique co uld neve r match the se r esults fully if normal structures
became dose limi ting . In gen eral , t he t rade - of f between target dose
homogeneity and orga n sp arin g was worst with AT. In terms of efficiency, IMAT
plans were limit ed by gantry spe ed, whi le IMRT plans were limited by MLC
constraints.

Conclusion: Inte nsit y modula tion ca nnot be replaced fully by rotational
delivery, but mult i ple modulated arcs are more efficient in terms of delivery
t han fixed beam IMRT when MLC co nst rain ts require frequent beam interrupt s.


