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 Geometric and Dosimetric Validation of An Artificial Intelligence Based Auto-
Contouring System for Radiation Therapy Treatment Planning: A Clinical 
Feasibility Study. 
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Characterization of a solid-state detector gamma camera dedicated to nuclear 
cardiology 
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 Partial Volume Effect (PVE) correction in Single Photon Emission Computed 
Tomography (SPECT) imaging 
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aCommissioning and clinical implementation of the 1600 SRS Octavius detector 
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 3D printed lung phantom design and applications in evaluating lung SBRT 
respiratory gating treatments with surface guided radiotherapy for positioning 
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 Commissioning of Elekta Unity MR-Linac and beam validation of Monaco 
Treatment planning System model: A single institution experience 
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 Implementation of quality assurance for a High Dose Rate brachytherapy system 
in the clinical environment 
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Dosimetric Study of Fetal Dose during External Beam Radiotherapy using OSLD 

 It was found that there is a weak positive correlation between exposure rate at 1 m and 

anatomical localization of lesion when lesions are in the abdomen, a moderate positive correlation for 

lesions in the pelvis and a strong positive correlation with lesions present in the other regions (head, 

arms, and legs). While there is no correlation with the lesions located in thorax and column. Regarding 

the patient’s response to therapy, according to the RECIST criteria, 88.89% of the patients present a 

stable disease, while 11.11% of the patients have a partial response. The average volume diminution of 

the lesions 17%. The mean dose to lesions was 89.25 Gy (min = 0.42 Gy, max = 905.56 Gy) and the mean 

dose to kidney was 3.62 Gy (min = 1.30 Gy, max = 4.73 Gy).
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Multicentre intercomparison of semi-quantification in neuro-imaging 
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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 
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della Caritá di Novara, Italy 

 

 

 

 

 
 

 

853 

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



 

 
19 

 

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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SBRT for localized prostate cancer using single arc VMAT: plan       quality, 
complexity, dose delivery accuracy, and efficiency 
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Evaluation of feasibility of using RayStation treatment planning system as an 
independent dose calculation system for the Unity MR-linac 
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End to end verification in gated-treatment delivery: a comparison between 
motion phantom devices                     
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Commissioning And Quality Assurance Of A New PET/CT 

The PET/CT performance has a direct clinical impact. This study evaluated the 

physical performance of a new SiPM-integrated digital PET/CT scanner, uMI Vista from United Imaging 

Healthcare, installed in our Institute, comparing the Vendor tool results and free available software. 

: Following the NEMA NU-2 2007 standards, and using the specifics phantoms, 

spatial resolution, sensitivity, scatter fraction, accuracy and image quality tests were evaluated on the PET 

system. Spatial resolution was assessed by imaging three radioactive point sources in the air. System 

sensitivity was measured by using a NEMA sensitivity phantom. As described in the standard, we used a 

solid polyethylene cylinder with a line source positioned parallel to the tomograph axis at a few radial 

distances to measure the scatter fraction, and image quality was assessed with PET NEMA IEC phantom 

filling the four smaller spheres with radioactive solution and the two big with non-radioactive water. We 

processed the NEMA images acquired during the various tests with ImageJ software and compared the 

results obtained with those given by the manufacturer's software. The image quality and radiation dose 

were examined as part of the CT acceptance test using CATphan 600, system phantom, and standard 

PMMA phantom. The tube voltage and the HVL of the X-ray tube were also evaluated using an Unfors 

multimeter. The CT data have been analysed with IQworks software and Microsoft Excel.  

With the Vendor tool, the radial/tangential/axial FWHM were 2.99/2.99/3.03 mm and 

5.54/5.24/5.26 mm at 1 and 10 cm off-centre, respectively, while using ImageJ they were 2.96 ± 0.04/ 

3.10 ± 0.05/ 3.15 ± 0.05mm and 3.47 ± 0.025/ 3.22 ± 0.03/ 3.32 ± 0.02mm. Sensitivity at centre and 10 

cm FOV given by the Vendor tool were 8.998 and 9.001cps/kBq, respectively, while they were very 

different using ImageJ. The results given by the Vendor tool showed that at a clinically relevant activity 

concentration of 19.78 kBq/cc of 18F-FDG, a Peak NECR is 122.58 kcps and scatter fraction 38.79%, while 

the percent error below the peak NECR was 3.03 %. The contrast recovery of  10, 13, 17, 22, 28 and 37 

mm sphere diameters given by Vendor tool were 59%, 81.4%, 86.8%, 94.7%, 82.1% and 85.5%, 

respectively, while the background variability were 4.5%, 3.7%, 2.8%, 2.1%, 1.6% and 1.3%, respectively. 

ImageJ analysis gave 48%, 66%, 73%, 85%, 84% and 90% for the contrast recovery, and 3.8%, 3.1%, 2.6%, 

2.3%, 1.9% and 1.5% for background variability, respectively. The lung error residual mean was 2.8% and 

2.9% using the Vendor tool and ImageJ. Finally, the CT image quality and CTDI values resulted in the 

hospital's acceptance range. 

All the performance tests carried out on our new PET/CT were in the acceptable range given by the 

manufacturer, and the results of CT scanner were also acceptable for clinical use. This new scanner meets 

the highest standards of precision and safety and it opens new possibilities for patient diagnostic and 

treatment in our hospital.    
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Analysis and validation of the TQA quality assurance system in tomotherapy 

Tomotherapy combines the precision of intensity-modulated radiation 
therapy (IMRT) with the geometric layout of a computed tomography (CT) scanner, proving highly 
effective for treating various oncological diseases. The success of Tomotherapy relies on precise 
treatment delivery, ensured by the Tomotherapy Quality Assurance (TQA) system. TQA is a 
comprehensive software that performs pre, during, and post-treatment checks, including equipment, 
output and energy control, and dosimetric checks. Though complex and requiring specialized 
knowledge, TQA's clear benefits lie in ensuring high-quality care while optimizing time and personnel 
resources. 

 

 

 

 

 

 

 

Cornelio I. Martínez S. 

cmartine@ictp.it 

 

Supervisors: 
Dr. Carlo Cavedon 
Dr. Paolo Maria 
Polloniato 
Dr. Emanuele Zivelonghi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Azienda Ospedaliera 
Universitaria Integrata, 
Verona, Italy 

 

 

 

 

 
 

 

 

 

 

868 

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

mailto:evillega@ictp.it


 

 
34 

Dosimetric Evaluation of Prostate Motion using Multimodal Imaging on Extreme 
Hypo-fractionated SBRT  

 Prostate movement in posterior direction seems to be recurrent during delivery of the 

treatment. For the target, dose under coverage as large as 4% (124 cGy) respect to the constraint value 

(D98% > 95%) has been observed in some individual motion-inclusive simulated fractions (16% of the 

total number). Only rectum and penis bulb showed a worsening in achieving the clinical constraints due 

to the prostate movement, yet only for a few fractions.
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 For the homogeneous cubic phantom, the mean values of the PDDs confidence limit for 6MV 

and 6MV FFF forced were (0.50±0.08) and (2.40±0.22), for non-forced (1.19±0.29) and (1.66±0.26), and 

the mean values of the profiles were (0.84±0.53) and (0.88±0.46). The mean values without forcing the 

structure (0.79±0.42) 6 MV and (0.75±0.33) 6MV FFF. Cubic phantom with internal low-density the mean 

values for the PDDs 6MV and 6MV FFF with 5 cm Inhomogeneity were (1.45±0.55) and (1.19±0.19). And 

for 10 cm (1.75±0.39) and (1.95±0.38). Profiles mean values for 6MV and 6MV FFF with 5 cm of 

Inhomogeneity were (0.83±0.45) and (0.71±0.33). And with 10 cm (1.02±0.51) and (0.70±0.31). For the 

cubic phantom with 3 cm internal low- and high-density inhomogeneity the mean values of the x-axis 

confidence limit for 6 MV and 6 MV FFF were (0.81±0.59) and (0.82±0.47). Regarding to the TG 119 

phantom plans, the mean values of the GPR for 6 MV with different criteria were (82.4±5.7) 1%-1mm, 

(97.4±2.0) 2%-2mm and (99.6±0.3) 3%-3mm. And for 6 MV FFF (85.8±4.4) 1%-1mm, (98.8±1.0) 2%-2mm 

and (99.9±0.1) 3%-3mm. Finally for the 18 Real patient plans the mean values of the GPR for H&N and 

different criteria were (79.9±7.3) 1%-1mm, (95.7±2.8) 2%-2mm and (98.5±1.1) 3%-3mm, for Thorax 

(75.9±10.6) 1%-1mm, (93.9±4.0) 2%-2mm and (97.9±1.6) 3%-3mm, finally, for Pelvis (72.1±3.3) 1%-

1mm, (93.8±2.1) 2%-2mm and (97.9±1.0) 3%-3mm. 

This study revealed differences in profiles and PDDs, indicating a deviation from the 

expected shape and calculated dose levels. The comparison made performing the gamma analysis 

showed no significant discrepancies in both TG 119 and real patient plans, but the DVH comparison 

showed that DI always delivers higher doses to target and organs at risk, due to the different volume 

that DI takes into account. These results could suggest to Scandidos some changes in the software before 

its clinical implementation.
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 This study aimed to evaluate the precision and accuracy of the MOSFET 
dosimeter in determining skin dose during Volumetric Modulated Arc Therapy (VMAT) and Tomotherapy 
treatments by comparing them with Gafchromic EBT3 film and the Tereatement Planning System (TPS). 
The research was conducted at the Instituto Oncologico de Veneto. 

 Thomson & Nielsen, Canada, produced the TN502RD MOSFET detectors. A 
set of tests was done on the mobile MOSFETs to see how accurate, repeatable, and angle-dependent 
they were. We were  measuring the surface dose in a 6 MV beam on the TrueBeam machine and 
TomoTherapy. Measurements were performed on a RANDO antropormorphic model simulating head 
and neck cancer and breast cancer. Treatment plans were generated using the Eclipse treatment 
planning system for TrueBeam and Raystation for Tomotherapy, adhering to clinical protocols. VMAT 
plans included two arcs for the head and neck, and for breast cases, two half arcs were employed. For 
patient-specific quality assurance, portal vision images and arc checks are conducted before taking 
measurements. This ensures that the positioning and setup align with the treatment plan and verifies 
the accuracy of the delivery system before actual dose measurements are taken. MOSFETs, along with 
small 4x4 cm² pieces of EBT3 films, were positioned identically on the RANDO phantom to facilitate a 
comprehensive comparison between them. 

 The study examined average percentage dose differences in both in-field and out-of-field 
measurements. When measuring Tomotherapy in-field, MOSFET always shows a higher percentage dose 
(7.50%) than Gafchromic film. This could be a sign of a systematic bias. The negative percentage 
difference between MOSFET and TPS in the in-field setting suggests a tendency for TPS to overestimate 
doses compared to MOSFET (-6.53%). Out-of-field measurements in Tomotherapy show that MOSFET 
gives more accurate readings than Gafchromic film (4.25%), while TPS significantly overestimates (-
3.38%). When we look at TrueBeam, the in-field measurements show that MOSFET readings are 
consistently higher than Gafchromic readings (13.22%), which could mean that the dose estimates are 
different. The positive percentage difference between MOSFET and TPS in the in-field setting suggests 
relatively good agreement between the two measurements (9.78%). However, in out-of-field 
measurements, MOSFET again shows higher readings than Gafchromic film (6.425%), and TPS exhibits a 
slight underestimation (1.32%) compared to MOSFET. A study by Rajesh A. Kinhikar [14] and ZHEN-YU 
Ql [13] showed a difference of 20–12%. 

 After a comprehensive analysis of our data, it is clear that our MOSFET system 
demonstrates stability and reliability, signifying its robust performance. The consistently accurate 
measurements obtained through MOSFET play a crucial role in upholding the overall quality and safety 
of the radiation treatment process. This steadfastness emphasizes the suitability of the device for 
precise dose verification, further strengthening its integral role in preserving the integrity of 
radiotherapy treatments. 
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The use of Hyperthermia to Enhance Radiotherapy Treatments 
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Commissioning of An Elekta VersaHD Linear Accelerator in Pinnacle Treatment 
Planning System. 
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Setup of a system for online in vivo Dosimetry in VMAT treatments 

rospective/Objective:  To secure the patient treatment quality many tools can be used. In this 
study, the impact of setup of a system for VMAT treatment was analyzed. The analysis was done on 16 
treatment plans using a PTW Verisoft and EPIgray of DosiSoft software. Errors arising during VMAT 
treatment could cause sever injury to patient due to high radiation dose per single fraction; therefore 
giving priority for setup of the system we can reduce the risk of errors that could compromise 
treatment outcome. 

Materials and methods: In order to determine the impact of shifts in positioning on a patient-like 
phantom, we deliberately introduced the following errors. Shift in isocenter of 5 mm and 20 mm in the 
lateral direction (Plan_L05 and Plan_L2 respectively), a shift of 10 mm and 20 mm in posterior direction 
(Plan_P1 and Plan_P2 respectively), and 20 mm shift in anterior direction (Plan_A2). 

Moreover, in order to examine the sensitivity of the system for the change in size/shape or weight of 
the patient-like phantom, we introduced a bolus (Plan_B) with thickness 1 cm and area 15 x 15 cm2 
and in order to simulate and evaluate the impact of air bubble within the tissue we introduced a 
dedicated a 3 cm thick rotation unit chamber plate Farmer 0.3 cm3 (Plan_Farmer) into the PTW 
OCTAVIUS 4D phantom 

Results: From Plan_L2, Plan_P1, Plan_P2 and Plan_ A2, the expected dose difference (from Pinnacle 
TPS) were higher compared with DosiSoft. On the other hand, the dose deviation predicted from 
EPIgray of the DosiSoft for Plan_L2 are lower than the one predicted from the Pinnacle TPS. On the 
contrary for Plan-Farmer all evaluated structures have a deviation greater than 10%. This shows that 
EPID based EPIgray of DosiSoft is very sensitive to the change in the density by Farmer Chamber plate 
which mimics the presence of air bubble within tissues. When examining the gamma index analysis for 
both 6 MV and 6 MV FFF energies, the gamma analysis via VeriSoft between the Pinnacle TPS and the 
measured dose maps through PTW729 detector all plans except Plan_Farmer showed a dramatic drop 
on gamma passing rate relative to Plan_0. Here we can notice that the VeriSoft is not sensitive to air 
bubble simulated as the Farmer chamber plate, which inserted into the PTW OCTAVIUS phantom. 

Conclusion: By combing the EPID based EPIgray of the DosiSoft with the existing PTW VeriSoft gamma 
analysis technique we can boost the safety of patient and we can offer a comprehensive patient 
specific quality assurance that can detect errors due to anatomical change, or due to air bubbles 
between tissues or slight increase on weight of the patient as well as patient positioning errors 
introduced in the isocenter shift. 
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Dose Optimization Process for Full-Spine Digital Radiography in the Pediatric 
Population Using Exposure Index 
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Verification of Ethos CBCT-guided online adaptive radiotherapy for prostate 
cancer using Raystation hybrid DIR algorithm, ANACONDA 
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Acceptance and commissioning of a Philips Incisive CT 
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Replanning of a proton therapy plan with photons: Analysis of a fast and effective 
method. 
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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 

 

 

 

 

 

 

 

 

 

Akouvi Odette SATSI 

asatsi@ictp.it 

 

 

 

Supervisors: 
Dr. Stefania 
LINSALATA 
Dr. Patrizio BARCA 
 Dr. Claudio TRAINO 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
University Hospital of 

890 

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

mailto:asatsi@ictp.it


 

 
56 

 

 

 

 

 

 

 

 

 
 

 

 

 
Azienda Ospedaliero-
Universitaria Pisana 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

891 

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



 

 
57 

  

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.  
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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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