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Dosimetric Study of Fetal Dose during External Beam Radiotherapy using OSLD 
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Statistical Process Control in Tomotherapy pre-treatment QA: Fixing 
tolerance and action limits for the verification metrics 
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Commissioning of VERSA HD linear accelerator for FF and FFF beams: 
Evaluation of the performances of various detectors in relative small 
field dosimetry 

 The outcome of this study demonstrated that all the investigated detectors are suitable 

for small field dosimetry. The differences in dose response between the detectors used in this study 

were significantly reduced by implementing the correction factors reported in IAEA TRS 483 and in 

literature for all investigated small fields and energies. The EDGE, Diode 60018, plastic scintillator and 

mD detectors need smaller corrections for all field sizes and energies, they can be considered as a 

preferred choice, if available. The alignment and correction factors uncertainties can be considered as 

an important source of the OFs variation, especially for the smallest field size. It is worth underlining the 

importance of properly centering the detector on the central axis of the radiation beam, for small field 
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measurements. However, further studies are needed to provide correction factors derived from an 

accurate modelling which may improve the treatment results with enhanced patient safety.
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Measurements of planar and tomographic system spatial resolution in 
SPECT/CT with a home-made phantom 
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Optimization of 18F- FDG oncological examinations on a TOF-PET/CT 
scanner  

 It is reasonable to adjust the duration of the PET bed with the aim of improving CNR of the 

lesions while considering the patients’ BMI, in the range of the explored values.
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Dosimetric verification and comparative analysis of Collapsed Cone 
Convolution and Irregular Field algorithms for soft tissue, lung, and 
bone region treatment sites using an anthropomorphic phantom 

Treatment Planning Systems (TPSs) have proven to be an indispensable tool 

in radiation therapy treatment. The accuracy of any TPS to calculate dose is largely dependent on the 

mathematical algorithm used and can be well verified using a dedicated phantom.  The aim of this study 

was the dosimetric verification and comparative analysis of three different TPSs (Precise PLAN R2.15, 

Pinnacle 3 and Monaco 5.11.03) using Collapsed Cone Convolution (CCC) and Irregular Field (IF) 

algorithms for soft tissue, lung and bone treatment sites using an anthropomorphic phantom, based on 

the methodology developed by IAEA-TECDOC-1583.

The study was executed with a CIRS 002LFC IMRT Thorax phantom made of 

plastic water, lung and bone sections with holes to hold interchangeable rod inserts and an ion-chamber 

port. The phantom was simulated using a computed tomography (Philips brilliance Big Bore, multi slices) 

scanner and three TPSs (Precise PLAN R2.15, Pinnacle 3 and Monaco 5.11.03) for application of beam 

setup parameters. Treatment plans were generated for three megavoltage photons energies (X4, X6 and 

X10) using Elekta Precise Treatment System Clinical Linear Accelerator and a Pinpoint 3D ion-chamber 

(TW3101) was used to perform dosimetric verification. The ionization chamber was coupled to a PTW-

UNIDOSE-E electrometer which measured the charge collected during irradiation. For each test case 

measurements were acquired and the deviations between measured and calculated TPSs dose values 

were analyzed using agreement criteria mentioned in IAEA-TECDOC-1583 report.

A total of 8 clinical test cases for three nominal energies of photons 4, 6 and 10 MV were 

produced to evaluate the performance of CCC and IF algorithms to calculate the dose in media with 

homogeneities and heterogeneities. The dose deviations (error%) obtained for the three TPSs, in 

comparison with the experimental measurements are reliable in most cases with an error in the 

calculation of the absorbed dose of less than 2% in a homogeneous tissue equivalent medium, with the 

exception of the IF algorithm values corresponding to four field box (test no. 4), at 270° gantry angle 

(P5) for the nominal energies of 4 and 6MV which are slightly outside the confidence recommended 

limit. Good correspondence of the mean deviations of the calculated dose values with respect to the 

measured dose values were observed for all energies regardless of the algorithm considered. However, 

the deviations in the bony and lung regions insert regions are largely dependent on one algorithm to 

another. The results appear to be better for the CCC algorithm. The overall results in heterogeneous 

lung and bone inserts were 67% and 89% for PrecisePLAN, 100% and 95% for Pinnacle, and 100% and 

100% for Monaco, respectively.   

The dose prediction capacity of the Irregular Field algorithm appears to be comparable to 

the Collaspsed Cone Convolution algorithm in soft tissue medium and was found to be 98 % within the 

agreement criteria. The most significant difference between the two algorithms were found in the bony 

and lung regions. This comparison shows a good performance on the part of the TPS Monaco and 

Pinnacle, with in particular a good taking into account of the lack of diffusing volume and a good 

modeling of the lateral electronic transport. This work could clinically help the user to appreciate the 

properties, qualities and operational characteristics of the 3 TPS and to better understand their limits.
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Internal Radiation Dosimetry Based on Dose Point Convolution Kernel 
(DPK) for 177Lu-DOTATATE Therapy 
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Comparison of different treatment planning techniques for breast 
cancer 

 The difference in dosimetric parameters between 3DCRT, VMAT and IMRT highlighted that 

the use of inverse planning techniques can significantly improve dose distribution for breast and lymph 

nodes targets. However, the choice of the better technique must be patient dependent. The use of 

breath holds systems, essential for VMAT treatments, requires compliant patients otherwise 3DCRT 

should be considered. In general, VMAT seems to provide the optimal balance between breast and 

regional node coverage, normal tissue sparing and treatment complexity. Moreover, VMAT techniques 

with auto planning modules could be a best option in order to reduce the variability of treatment quality 

standardizing the planning. 
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6 MV and 6 MV FFF VMAT dosimetric validation based on AAPM TG 119 
report using 3D phantoms, and an on board EPID in a Monte Carlo TPS. 

Materials and Methods:
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Impact of the detector type on the implementation of an Eclipse 
treatment planning system. 
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Impact of the detector type on the implementation of an Eclipse 
treatment planning system. 

 

 

 

Ahmad Nawid Burhan 

Nawid007burhan@gmail.com 

 

Supervisors: 
Dr. Francesco Zegilo 
 

 

Santa Chiara Hospital, 
Trento, Italy 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Nawid007burhan@gmail.com


 

 
18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ICTP- Strada Costiera, 11 I-34151 Trieste Italy 

mmp@ictp.it 

 

 

 

Via Alfonso Valerio, 2, Department of Physics, 

 University of Trieste, 34127 Trieste, Italy   

 

 

 

 

ICTP & UniTS’s Medical Physics Graduates (IUMPG) 

https://www.ictp.it/
https://www.units.it/en



