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A Monte Carlo simulation of absorbed dose distribution in patient’s 
tissues is often used in a dosimetry assessment of X-ray examinations. The 
results of such simulations in Belarus are presented in the report based on an 
anthropomorphic tissue-equivalent Rando-like physical phantom. The 
phantom corresponds to an adult 173 cm high and of 73 kg and consists of a 
torso and a head made of tissue-equivalent plastics which model soft 
(muscular), bone, and lung tissues. It consists of 39 layers (each 25 mm 
thick), including 10 head and neck ones, 16 chest and 13 pelvis ones.  

A tomographic model of the phantom has been developed from its CT-
scan images with a voxel size of 0.88×0.88×4 mm3. A necessary pixelization 
in Mathematica-based in-house program was carried out for the phantom to 
be used in the radiation transport code MCNP-4b. The final voxel size of 
14.2×14.2×8 mm3
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 was used for the reasonable computer consuming 
calculations of absorbed dose in tissues and organs in various diagnostic X-
ray examinations. MCNP point detectors allocated through body slices 
obtained as a result of the pixelization were used to calculate the absorbed 
dose. X-ray spectra generated by the empirical TASMIP model were verified 
on the X-ray units MEVASIM and SIREGRAPH CF. 

Absorbed dose distributions in the phantom volume were determined by 
the corresponding Monte Carlo simulations with a set of point detectors. 
Doses in organs of the adult phantom computed from the absorbed dose 
distributions by another Mathematica-based in-house program were 
estimated for 22 standard organs for various standard X-ray examinations. 
The results of Monte Carlo simulations were compared with the results of 
direct measurements of the absorbed dose in the phantom on the X-ray unit 
SIREGRAPH CF with the calibrated thermo-luminescent dosimeter DTU-
01. The measurements were carried out in specified locations of different 
layers in heart, lungs, liver, pancreas, and stomach at high voltage of 70 kV 
and 2.5 mm Al filtration. The theoretical and experimental doses agree with 
each other rather satisfactorily. 

Besides, a comparison has been made with the doses calculated by several 
similar programs for calculating patients' organ doses and effective dose in 
medical X-ray examinations. The results of the comparison are discussed in 
the report 
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