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In 2013, the national end-to-end audit of IMRT prostate treatment with a pelvic phantom has 
been carried out in the Czech Republic. It has been performed by the NRPI on site and the 
participation was voluntary. All departments (17) where IMRT is used for prostate treatment 
participated. In total, 21 plans have been evaluated. Phantom with clearly defined structures 
that were the same for all departments has been used. There was a dosimetric and a 
planning part of the audit. The determination of absorbed doses with ionization chambers 
placed in the PTV and in the rectum and the comparison to the planned doses was 
performed. Planar dose distribution was verified with gafchromic film. Majority of departments 
were able to deliver the IMRT plan successfully. The dose to PTV measured with ionization 
chamber in the phantom exceeded tolerance level of 3% in 4 cases. The mean of measured 
to planned dose for PTV was 0.991 ± 0.004. In one case, the tolerance level for planar dose 
was significantly exceeded. Constraints used for planning, volumes calculation, and DVHs 
were analyzed. Homogeneity index and gEUD were calculated for PTV. Likewise, gEUD and 
NTCP were calculated for rectum and bladder. Ratio of gEUD to prescribed dose has been 
calculated. Dose-volume relationships have been evaluated considering QUANTEC. The 
influence of uncertainty in parameter a on the difference of rectum gEUD across departments 
has been estimated. CT numbers to RED conversion curves in the planning systems were 
verified. Homogeneity in PTV was outstanding for all plans. 95% CI gEUD was 71.6 – 83.5 
Gy for PTV, 47.3 – 68.4 Gy for the rectum, and 28.0 – 49.5 Gy for the bladder. The ratio of 
gEUD to prescribed doses was between 0.96 and 1.03 showing weak point in the treatment 
process particularly in the meaning of target underdosage already in the planning phase. 
Verification of CT numbers to RED calibration revealed problems for lung insert (7 
departments exceeded tolerance of 10%) and bone insert (2 departments out of tolerance 
limit). The audit highlights the aspects of IMRT dosimetry and planning that should be of 
special interest, particularly dose prescription, dose reporting, constraints for planning, DVH 
analyses, and dose verification. The audit has shown the common practice in the Czech 
Republic for IMRT prostate treatment and enabled the intercomparison for departments 
leading to the better practice. The work has been supported by project TAČR 
No.TB01SUJB071. 

 

 

 

 

 

 

 


