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Geometric accuracy comparison between three different C-arm LINAC for 
Radiotherapy 
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Commissioning of in vivo dosimetry using an Electronic Portal Imaging Device 
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Clinical validation of an automatic image segmentation system based on deep 
learning for its integration in the head and neck radiotherapy workflow 

 

 

 

 

 

 

 

 

 

 Muratbekova Ademi 

amratbe@ictp.com 

 

Supervisor: 
Dr. Gianfranco Loi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Az.Ospedaliero 
Universitaria Maggiore 
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Commissioning of modern Treatment Planning System (TPS) for nuclear medicine 
therapy using standardized virtual phantoms 
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 Evaluating the effect on Hounsfield Units reproducibility with different 
algorithms in a dedicated radiation therapy CT scanner and its effect in 
detectability and dose. 

In this prospective study, the Gammex 467 phantom consists of a 33 cm 

diameter Solid Water disk approximating the size of an average pelvis (330 mm × 50mm ×H). The 

phantom was equipped with different tissue surrogate inserts and three different metal inserts of 

Aluminum, Titanium, and Steel. Image analysis was performed using Image J. Mean CT numbers and the 

standard deviation of the inserts were measured within the regions of interest (ROIs) in the inserts. The 

dose calculation was carried out in the Varian Treatment Planning System within the box plan with a 

cube digital phantom sized (20x20x20) and each field size 10x10.

 This study shows that for different iMAR algorithms (8 algorithms specific for 8 clinical 

situations metal implants), the HU variations have the same trend toward the electron density of 

different human tissue surrogates, but the amount of these differences is changing over the metal 

inserts used: in detail, it appears that the iMAR algorithms introduce an underestimation of the HU for 

low electron densities materials while an overestimation for high densities and also that these variations 

are more significant, in terms of CNR, as the density of the metal, that produces the artifact, is higher. 

In the scan without metal inserts, the iMAR algorithms don’t bring any significant difference which 

instead is highlighted with the metal inserts, showing that the amount of HU change is dependent on 

the strength of these inserts. For the study of the Direct Density algorithm the calculated dose difference 

using the artificial 120 kV compared to the actual 120 kV scan, is almost negligible for soft tissue but for 

tissue with a higher density, like bone, there is a difference within 3%

Thus, from this study we concluded that although the algorithms described are of 

undoubted utility, their effect can lead to differences in the “output” which can produce errors, to be 

considered especially in processes based on an automated quantitative image evaluation or dose 

calculation based on tissue characterization.
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A systematic approach to identify the optimal input parameters of Personalized 
Planning. 
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 Implementation of Code of Practice for Quality Assurance Program in High Dose 
Rate Brachytherapy with Ir-192 source 
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 Impact of data-driven respiratory gating algorithm on small lesions in PET/CT 
imaging. 
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aaImage quantification and analysis of SPECT DaTscanTM examinations of 
patients with suspected Parkinson’s disease through two 3-D automatic tools 
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Dosimetric commissioning of VMAT treatment on a Linac after a major MLC 
upgrade 
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 Dosimetric Comparison of 3-Dimensional Conformal Radio-Therapy (3D-CRT), 
Volumetric Modulated Arc Therapy (VMAT), and Hybrid Volumetric Modulated 
Arc Therapy (H-VMAT) Techniques for Left Breast Cancer 
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