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Intensity Modulated Radiotherapy (IMRT) is becoming more and more prevalent in clinical 
practice.  Specifically, the use of multi-leaf collimators (MLC) with IMRT makes this trend 
possible.  However, for radiation therapy departments whose linear accelerators are not equipped 
with MLCs, the implementation of IMRT is extremely difficult, if not impossible.  The only current 
option is to use compensators for each field.  In this talk, we present how the Direct Aperture 
Optimization (DAO) technique can be applied to the generation of IMRT treatment plans which do 
not require an MLC. 
 
DAO is an IMRT optimization technique which determines the aperture shapes and their 
corresponding weights during optimization, eliminating the need for a leaf-sequencing step.  Any 
delivery constraints are enforced during the optimization.  It is this feature that allows us to 
generate IMRT treatment plans for linear accelerators without a MLC. 
 
For this “jaw-only” scenario, we assume that the jaws are independent.  The delivery constraints 
are that the apertures must be rectangular.  To illustrate the feasibility of applying DAO to this 
unique situation, we present three clinical cases to which we applied the “jaws-only”  technique: 
prostate, head-neck and lung.  For each of these plans, we also generated a DAO plan with five 
apertures in which a MLC is used for the purpose of comparison.  In general, we find that 30 to 50 
apertures per beam direction for the “jaws-only” case are sufficient to generate comparable 
treatment plans to the situation where an MLC is used. 


