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A practical approach to Stereotactic Radiation Therapy plan verification with matrix 
detectors 
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Dosimetric optimization and evaluation of hepatocellular carcinoma treatment 
effect prediction in Y-90 transarterial radioembolization  
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Comprehensive Assessment of Breast Cancer Treatment: Monaco TPS 

IMRT/VMAT Templates and Positioning using XVI/ 𝑪𝒂𝒕𝒂𝒍𝒚𝒔𝒕𝑻𝑴   
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Minimax robust optimization of VMAT in stage III lung cancer patients: a 
dosimetric comparison with the PTV-based approach 
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Performance assessment of different reconstruction algorithms, performed with 
AAPM Task Group 233 CT task-based image quality metrics. 

 A 128 slices GE Revolution System and 320 slices Canon Aquilion One Prism 

were used in this study to assess image quality of advanced reconstruction algorithms.  Acquisition 

were carried out using Catphan phantom model 600. A clinical head protocol was selected on GE 

Revolution CT. Different acquisitions were performed with three slice thickness (1.25, 2.5 and 5 mm) 

and CTDIvol values equal to 18.82, 18.88 and 20.77 mGy respectively. Images were reconstructed using 

one level of iterative ASIR (ASIR50) and AI DLIR with three different strengths (LOW, MEDIUM and 

HIGH).  

On Canon Aquilion One Prism, both head and body protocols were used. Data were acquired with 

CTDIvol values equal to 52.7 mGy for head and respectively 3.2 and  6.3 mGy for body, with three slice 

thickness (1, 3, 5 mm). Images were reconstructed using AIDR 3D as Adaptive Iterative Dose Reduction 

algorithm and Advanced intelligent Clear-IQ Engine (AiCE) based on deep learning reconstruction 

technique. Task-based Transfer Function (TTF) and Noise Power Spectrum (NPS) were computed. 

Detectability Index (d’) was calculated using the nonprewhitening matched with eye filter (NPWE) 

model observer.

 Generally, for each slice thickness the ASIR-50 shows a slightly superior or comparable values 

of TTF50% and TTF10% for all the Catphan inserts evaluated, respect to AI DLIR and its different strengths. 

Starting from ASIR50 to DLIR of different levels, a substantial reduction in noise magnitude is confirmed 

for all the slice thickness. Considering the peak frequency, an evident shift towards lower frequencies 

have been found only for slice thickness of 1.25 mm and 2.5 mm. Higher detectability index was obtained 

for AI DLIR and the increment is more evident for high contrast inserts;  it also increases varying the 

strength of the reconstruction algorithm. In Canon CT, using head protocol, AiCE_brain shows a shape 

reduction of NPS compare to AIDR 3D and  AICE_Innear Ear. TTF was higher for AiCE_Inner Ear followed 

by AIDR 3D and AiCE_brain while an opposite result was found for detectability index. For body protocol, 

TTF50% and TTF10% were greater with AiCE than AIDR 3D at high contrast insert with low and high 

radiation dose,  while a comparable values were found for low contrast inserts except for acrylic and 

polystyrene. The NPS was lower for DLR than IR. Higher values of DI were obtained with AiCE than with 

AIDR 3D at low and high radiation dose and it followed the increment of the contrast insert levels.

The results in this study confirm that both AI deep learning reconstruction algorithms 

reduce the noise magnitude and improve noise texture and detectability index. Both DLIR and AiCE have 
a greater impact than IR on the metric results obtained. 
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Brachytherapy Gynecological Cancer: Equivalent Dose Calculation in Treatment 
Planning System 
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Comparing accuracy of SPICE-CT and CTQA_cp with IQWorks software in Catphan600 image 
analysis for X-ray computed tomography quality assessment 
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Dose estimation to cardiac implanted electronic device in low voltage intraoperative 
radiotherapy 

Objective: Intraoperative radiotherapy is a specific technique for treating breast cancer that offers 

several benefits. One crucial aspect of IORT is in vivo dosimetry, which measures the dose at varying 

distances. Can be also used to estimate the dose to cardiac implanted electronic devices and in this study 

we aim to estimate the safe distance for CIED. To achieve this, we need to calibrate a type of dosimeter 

among available dosimeters, thermoluminescence has been used to detect low dose levels. We used a 

low-voltage machine in our study for the delivery of radiation and a comparison of dose in patients with 

a water phantom to ensure an accurate estimation of this distance. 

Materials & Methods: The low voltage machine is a small machine with a kV x-ray source designed 

specifically for IORT applications. We used this clinical machine to cross-calibrate TLD dosimeters in the 

clinical energy spectrum and in dose range of 0-4 Gy. During the IORT of breasts, we utilized this 

calibrated TLD to measure the dose at varied distances. We placed one package of TLD wrapped in a 

sterile envelope on the patient’s skin after breast-conserving surgery to collect the dose at several 

distances. The data obtained from actual patients via TLD were compared thoroughly with the data 

collected in a water phantom using an ionization chamber and TLD. 

Results: We cross-calibrated TLDs and determined that they are linear and more sensitive in the low 

dose range of 0.1-1.5Gy, but need a correction at doses above 1.5Gy. Using this cross-calibration, we 

measured skin doses during IORT treatment and estimated the dose to pacemakers. Preliminary cross-

calibration showed a linear response in the relevant dose range. In vivo measurements using TLD 

indicated that the technique is completely safe for CIED. The dose at the location more than a certain 

distance where CIEDs are typically placed in patients was found to be below the threshold of 2Gy. 

Conclusion: Clinical evidence was utilized to successfully complete the task. To summarize, the use of 

TLD in IVD to collect dose data is a viable procedure. The dose and the distance to the CIED were 

estimated but needed more patients for more accuracy. TLD can be employed for future measurements 

to well estimate the dose and distance to the CIED. 
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Commissioning of Elekta Versa HD WFF photon beams and clinical validation into 
the pinnacle treatment planning System. 

 All the acceptance tests performed after the Linac installation are within the specified 
tolerances. Regarding the TPS beam modelling, measured depth dose curves and profiles are in strong 
agreement with TPS calculations within 2% Dose Difference (DD) in low gradient regions and 2 mm DTA 
criteria in high gradient regions. Beam specific calculation checks in homogenous media are in strong 
agreement with the IAEA recommended tolerances. PSQA checks for conformal treatments on different 
anatomical sites gave optimal results confirming that the dose planned in realistic situations relating to 
the real treatment of patients corresponds to the one actually delivered. 
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Feasibility study of robustly optimized intensity modulated plans with photon 
and proton beams in head and neck cancer. 
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Commissioning of a stereotactic radiosurgery (SRS) oriented treatment planning 
system (TPS) 
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Comparison between two different devices for pre-treatment QA: Arc-check 

and EPID 
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A data driven method for quality control of head and neck treatment planning 

 The expected mathematical relation between OVH and DVH reveals that 13 of our 19 cases can 

benefit from a possible dose reduction. Out of these 13 patients, 5 of them may need optimization only 

on the right parotid, 2 patients need optimization only on the left parotid and 6 of them need 

optimization for both left and right parotids simultaneously. The correlation analysis suggests that the 

patients’ data can be divided into two sets. The first set where dose reduction is difficult due to PTV-

parotid proximity, these are high complexity plans. The second set, where the parotids are more far 

from the target, are plans of lower complexity, and dose reduction could be possible. 

The OVH method proved to be an effective quality control tool that can be used to improve 

volumetric modulated arc therapy (VMAT) planning optimization and reduce user inter-variability.  

 

 

Farah BEN 
HAMMOUDA 

fben_ham@ictp.it 

 

Supervisors: 
Dr. Arta Sulaj 
Dr. Marco Esposito 
 
 
 
 
 
 
 
 
 
Ospedale Maggiore Trieste, 
Italy 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

892 

MEDICAL PHYSICS INTERNATIONAL Journal, Vol.11, No.2, 2023

mailto:fben_ham@ictp.it


 

 
58 

Robustness of lexicographic optimization based planning for cervical cancer 
according to different type of organ segmentation.  

 In this study, according to literature auto-contouring is generally assessed by 

comparing with manual contouring, however the effect of the auto-contouring, manual contouring and 

auto-manual contouring is not known. The purpose of this study is to evaluate the robustness of auto-

planning by creating a wish-list and using the same dosimetric constraints on the three types of 

contouring methods on the organ at risk. 

This study included a cohort of 10 cervical cancer patients treated with 

volumetric modulated arch therapy (VMAT) technique the prescription dose was of 50Gy in 25 fractions. 

Before the conduct of this research all the patient related information was anonymized deeply. A 

computed tomography simulation with 3mm slice thickness was used to acquire images for all the 

patients. The structure sets that were contoured by three different contouring type that is auto-

contouring, auto-manual contouring and manual contouring. The auto-segmented contours were 

retrieved from the deep learning tool and were manually corrected by ROs where necessary.  These 

contoured structure sets were then used in the auto-planning included the planning target volume PTV, 

bladder, bowel bag, femoral heads and rectum. The automatic planning was performed by mCycle 

implemented in the Monaco Elekta Solutions AB Monaco Research Version (v6.09.00), in which the 

lexicographic and the multi criterial-optimization are coupled with Monte Carlo calculation. Wish-list 1 

was tuned according to the institutional clinical protocol to get wish-list 2 to obtain an optimal plan in a 

single optimization for all patient each with three different groups of contouring type. Data was exported 

from the TPS and imported in ProKnow. The impact of mCycle according to different contouring type 

were compared in terms of dose distribution and modulation complexity score. Their clinical 

acceptability was assessed by evaluating the plan quality index. 

The 120 automated planning task according to different contouring type using the wish-list 2 

took 5 to 10 working days to complete clinically acceptable plans. The final dose calculation time can be 

estimated to 35 to 45 minutes to complete each plan. The dose comparison showed a comparable OAR 

spare. The PTV coverage were similar according to different contouring type auto, auto-manual and 

manual (V95%:94.567,94.539,94.748, p>0.05). The OAR bowel bag minus PTV no significant difference 

has been registered except for right femur head which registered significant differences as follows 

(V45Gy(cc): auto 200;  auto-manual 342; manual 268, p>0.005) and (D5%(Gy): auto 0.544; auto-manual 

0.767; manual 1.273, p<0.05) respectively. The median plan quality index and MSC was (PQI: auto 

36.99[2.87-52.53]; auto-manual 33.25[1.04-46.45]; manual 32.11[2.16-49.68], p>0.05) and (auto 

0.263[0.192-0.280]; auto-manual 0.239[0.195-0.271]; 0.234[0.199-0.276], p>0.05) respectively, no 

significant difference has been registered.

mCycle plans according to auto, auto-manual and manual contouring of OAR were 

comparable to each other, with an exception of the OAR right femur head sparing which was not similar. 

More complex but clinically acceptable-like plans were registered similar.
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