AbstractID: 8984 Title: A Numerical Analysis to Quantify the Discrepancy in Dose
Distributions Between IMRT Planning System and Film Dosimetry

We developed a humerical analysis method to quantify the difference in IMRT dose
distributions from a treatment planning system and the dose measured by film dosimetry
Mathematically, a curve can be specifically described by using the term: fractal dimension.
The fractal dimension (D) is defined as: D= U / log (1/S), or U=1/ S°, where U isthe
perimeter of the curve and S represents for the grid size. A treatment planning system
(Eclipse) was used to design an IMRT plan with sliding window technique. The isodose
curves were obtained from a computer software to derive fractal dimension. By reducing
the grid size (S) from it original value (ex. 486 x 711 pixel) to half, and reduce the new
generated grid size to one half sequentially by 3 times (ex. to 61x89 pixel). We generated a
curve: log (U) vs. log (1/S), and obtained the fractal dimension from its slope. Then, the
fractal dimension was used as an indicator to quantify the agreement between the film
dosimetry and the dose predicted by the trestment planning system.

This numerical analysis provides quantitatively geometric analysis for the evaluations
between dose planned and delivered, which should be used to avoid subjective visua
inspection.



