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An independent calculation of monitored units (MU) is supposed to verify that the treatment 
planning system (TPS) is an accurate part of the complex system for the delivery of a safe 
and effective treatment. Although TPS is subjected to the series of the acceptance tests and 
commissioning, some international recommendation (IAEA TRS 430) and task groups 
(AAPM Task Group 53 and 114) publish that these tests do not have to confirm any current 
and future clinical situations and they recommend implementing an independent MU 
calculation. Planning systems are subjected to the rapid evolution, they implement new 
complex technologies and therefore it is not possible to verify all potential future clinical 
scripts in advance. For the independent calculation of the monitored unit (MU) the 
commercial software RadCalc (Lifeline Software Inc., Tyler TX) was used as the choice of 
some available similar programs. The program was configured and used to verify the doses 
calculated by commercially accessible planning system Eclipse version 8.6.17 (Varian 
Medical System Inc., Palo Alto). This system is being used during the clinical running for the 
creation of the treatment plans. The results of each plan were compared to the dose 
phantom measurements by the ionization chamber at the same point in which the calculation 
were done (Eclipse, RadCalc) –in the izocentre. TPS is configured by the beam data (PDD 
and OAR). Those beam data were exported and afterwards the same data were imported to 
the program RadCalc. The consistent and independent data between TPS and RadCalc 
were gained by this process. The reference conditions were set the identical in RadCalc as in 
TPS, so the consistency between TPS and RadCalc output factors has been achieved 
(Collimator Scatter Factor: Sc, Phantom Scatter Factor: Sp). Those output factors were also 
measured by the ionizing chamber in the water phantom and compared with the TPS. 
Based on the clinical data of the response to the doses, ICRU recommends ensuring the 
ability of dosimetric systems to deliver the doses with accuracy of at least 5%. Many factors, 
such as layout of anatomic structures, positioning of a patient, factors related to an 
accelerator (a dose calibration and mechanic parameters) cause random and systematic 
failures in a dose delivery. The source of some problems can be also caused by the system 
databases and relating information transfer; and the TPS containing besides other things 
other dose calculation algorithms. 
The request of TPS accuracy must be designed in a sense of a complete uncertainty for a 
dose deliver to a patient. The uncertainty analysis relating to a radiotherapy treatment has 
shown that 3% accuracy in a dose calculation leads to a 5% accuracy in a dose delivery to a 
patient. It means that a medical physicist should be able to generate the TPS calculations 
with at least 3% accuracy. The calculation results are in a good agreement with compared 
literature. By the verification of a dose delivered to a patient the confirmation of each specific 
plan by ionization chamber in a phantom is understood, i.e. the use of commercially available 
measuring instruments or electronic portal dosimetry (EPID), so called patient-specific study.  
This method covers the system as a whole. The application of an independent MU 
calculation for this reason remains to be a question. Still above mentioned recommendations, 
which are based also on an extensive analysis of radiation accidents all over the world, 
determine that the verification of MU calculation is a useful and necessary step to guarantee 
the safety and accuracy of the treatment. 


