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PurposePurpose

•The estimation of organ doses in Radiology is a 

complicated procedure. The difficulty initially depends 

on the recording of the geometrical parameters of the 

examinations, such as X-ray field limits on the patient 

and focus – surface distance. 

•Also, challenging step is the estimation of organ doses 

which depends on the X-ray spectrum and the 

absorption of photons within the body. 

•The purpose of current study is to estimate doses with 

software packages PCXMC and CALDose-X and to 

examine differences.
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Material and MethodsMaterial and Methods

●Monte Carlo simulation by PCXMC [1] simulates body with hermaphrodite MIRD mathematical 

phantoms. MIRD phantoms have been widely used for many years in numerous studies.

●CALDose-X [2] application uses 2 tomographic phantoms, the male MAX06 and female FAX06 [3], 

consisted of 1.2mm cubic voxels and anatomical data in accordance to ICRU 70 and 89. These phantoms are 

used in standard predefined examinations projections and geometries. Field sizes represent commercial x-ray 

film formats.

●Both applications give the abillity to create x-ray energy spectrum and further to take into account the x-ray 

output of the radiological unit. 

●Adult’s radiological examinations were simulated, with the x-ray geometry and x-ray output settings 

sellected by CALDose-X. 

●Cases examined at chest, abdomen, pelvis and lumbar spine.
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Graphical interface of CALDOSEGraphical interface of CALDOSEGraphical interface of CALDOSEGraphical interface of CALDOSE----XXXX
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•Dose values in organs out of x-ray limits which were almost zero or had large relative 

errors (greater than 15%) were not included. Also it should be mentioned that the two 

application do not use the same number of organs.

•In the majority of the organs differences are significant. 

•In the organs at the limits of the X-ray field results show that there is large difference 

in doses for the same field dimensions, however not monotonically, approaching 90% 

or larger.

• The difference is smaller (25% on average) in the averaged whole body dose



Conclusions

●Differences on organ dose were expect because of the type and dimensions of 

phantoms, however mostly depend on whether or not the organ is included 

within the x-ray field.

● PCXMC and CALDose-X applications are useful tools for dose estimation, 

regarding the simlicity in their usage.
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