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Background: 
Intensity-Modulated Radiation Therapy (IMRT) treatments are delivered dynamically and as 
so, require routinely performed verification measurements [1]. Radiographic film dosimetry 
is a well-adapted method for integral measurements of dynamic treatments fields, with some 
drawbacks related to the known problems of dose calibration of films. Classically, several 
films are exposed to increasing doses, and a Net Optical Density (N.O.D) vs. dose 
sensitometric curve (S.C.) is generated. In order to speed up the process, some authors [2][3] 
have developed a method based on the irradiation of a single film with a non-uniform pattern 
of O.D., delivered with a dynamic MLC. [Figure 1-2]. However, this curve still needs to be 
calibrated to dose by the means of measurements in a water phantom. It is recommended to 
make a new calibration for every series of measurements, in order to avoid the processing 
quality dependence of the film response. These frequent measurements are very time 
consuming. We developed a simple method for quick dose calibration of films, including a 
check of  the accuracy of the calibration curve obtained. 
 
 
 

 
Figure 1: Four stages of the RIT©  dynamic MLC Step Wedge, during irradiation.  
 
 
 
Methods & Materials:  
Dose measurements in water have been replaced by dose calculations on our Treatment 
Planning System (TPS). A plan setup simulating the experimental film irradiation 
configuration was created in our TPS (CadPlan, Varian) and dose calculation was carried 
out. In order to check the accuracy of the TPS computations, measurements were performed 
with an ion chamber, in a water phantom, irradiated using the same dynamic file as for film 
exposure (RIT© dynamic MLC step wedge [3]). Measurements were taken for every dose 
step. The measured and computed dose values were compared. The calculated doses were 
then used to calibrate Kodak XV2 films, irradiated with 6 MV & 18 MV photons.  
 



 
 

 
Figure 2: Radiographic film, irradiated with the RIT©  dynamic MLC Step Wedge. There are 

13 steps with different O.D. for calibration purposes. 
 
 
  
To control the accuracy of the calibration curves created, a profile line was selected on the 
calibration film, and analyzed. The data was translated from O.D. to dose according to the 
calibration file and compared with the same line computed on the TPS. Besides the 
calibration points which are expected to fit (flat part of the steps), the correspondence 
between the remaining regions of the curves (gradient between steps) can demonstrate that 
the calibration curve is correct. 
 
 
Results: 
The TPS computed dose points were found to be close to the measurements in water 
phantom with less than 6.3% relative difference for 6 MV photons and 5.6% for 18 MV. The 
differences can be explained by the TPS precision and the N.O.D. averaging over the region 
in every step, chosen for the film calibration. They are very acceptable in clinical context. 
The comparison of the curves has shown a good fitting (3%), [Figure 3], and has allowed to 
detect calibration errors.  
In conclusion, using the TPS for film dose calibration has been shown as a fast, accurate and 
flexible method, allowing film calibration at different energies and depths, and making film 
dosimetry a straightforward method for routine Q.A. of IMRT. 
 
 



 
 
Figure 3: Same profile line computed with the TPS and measured on the calibration film, 

after calibration, with 13 dose points. The two curves are well corresponding. 
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