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At Memorial Sloan-Kettering Cancer Center (MSKCC), all the components of IMRT 
were developed locally, as part of our in-house built Treatment Planning System. 
The optimization algorithm has a quadratic dose-based objective function, which, at each 
step, looks at the square of the difference between the actual dose delivered with the 
current set of beam elements and the prescription or constraint dose. Targets may be 
assigned a prescription dose or a window of acceptable dose within which no penalty is 
incurred, as well as maximum and minimum dose constraints. Organs-at-risk are 
protected using maximum dose and dose-volume constraints. Multiple constraints, with 
varying penalty weights, may be defined for each target or organ. Minimization of the 
objective function takes place using gradient techniques. Smoothing of the beam profiles 
to remove noise and numerical artifacts and to facilitate delivery is also provided for, 
either at the end of each iteration or within the objective function. The optimization 
algorithm is independent of the dose calculation algorithm. It is applicable to both 
coplanar and non-coplanar beams, as well as mixed modalities. 
The delivery technique adopted at MSKCC is Dynamic Multileaf Collimation (DMLC). 
Beam profiles that exceed the maximum field size of the collimator (about 14.5 cm) are 
first split into two or three sub-profiles. The sub-profiles overlap in order to reduce the 
effects of uncertainties and positional errors. Then the leaf-sequencing algorithm is 
applied to each sub-profile. In designing the leaf motions, the leaf-sequencing algorithm 
takes into account transmission through the body of the leaves, leaf edge effects as well 
as the variation of machine output with field size. Faster leaves are slowed down so as to 
have the same beam-on time for all the leaf pairs. The DMLC technique typically 
requires about 3-4 times as many Monitor Units as the maximum peak in the profiles. 
The dose calculation algorithm for IMRT fields is an extension of the dose calculation 
algorithm for static irregular fields. It is a combination of measured machine data (TMR, 
OCR) and the pencil beam convolution method. Extensive measurements have been 
performed for various disease sites, such as prostate, head and neck, breast, thyroid, 
brain, paraspinal etc, to compare delivered vs planned dose distributions. The agreement 
in flat phantom is generally very good, 2% in dose or 2 mm in regions of high dose 
gradient. 
 


